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Cover: Harvesting tame hay іп an area of Williams-Bowbells loams, 7 to 6 
percent slopes. The Williams soil is on the higher parts of the landscape, and 
the Bowbells soil is in the swales. 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in McPherson County, South Dakota. It contains predictions of soil 
behavior for selected land uses. The survey also highlights limitations inherent 
in the soil or hazards that adversely affect the soil, improvements needed to 
overcome the limitations or reduce the hazards, and the impact of selected 
land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


R. D. Swenson 
State Conservationist 
Soil Conservation Service 
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MCPHERSON COUNTY is in the north-central part of 
South Dakota (fig. 1). It has a total area of 736,640 
acres, which includes about 2,624 acres of water. Leola 
is the county seat. Other towns and communities are 
Eureka, Greenway, Hillsview, Long Lake, and Wetonka. 

About half of the acreage in the county is cropland, 
and half supports native grass (3). Alfalfa, spring wheat, 
oats, and Нах are the main crops. Barley, corn for silage, 
rye, and sunflowers also are important. Growing cash 
crops and hay, raising beef cattle, and dairying are the 
main farm enterprises. 


Figure 1.—Location of McPherson County in South 
Dakota. 


general nature of the county 


This section gives general information concerning the 
county. It describes climate; physiography, relief, and 
drainage; settlement; farming; and natural resources. 


climate 
Prepared by the National Climatic Center, Asheville, North Carolina. 


McPherson County is usually warm in summer, but hot 
spells are frequent and cool days occasional. The county 
is very cold in winter, when arctic air frequently surges 
over the area. Most of the precipitation falls during the 
warm period, especially late in spring and early in 
summer. Snowfall is normaily not heavy, and it is blown 
into drifts, $0 that much of the ground is free of snow. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Leola, South Dakota, 
in the period 1959 to 1977. Table 2 shows probable 
dates of the first freeze in fall and the last freeze in 
spring. Table 3 provides data on length of the growing 
season. 

In winter the average temperature is 14 degrees F, 
and the average daily minimum temperature is 3 
degrees. The lowest temperature on record, which 
occurred at Leola on December 31, 1967, is -35 
degrees. п summer the average temperature is 69 
degrees, and the average daily maximum temperature is 
84 degrees. The highest recorded temperature, which 
occurred at Leola on July 10, 1966, is 109 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units." During the month, growing 


degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The tota! annual precipitation is about 19 inches. Of 
this, 15 inches, or 80 percent, usually falls in April 
through September, which includes the growing season 
for most crops. In 2 years out of 10, the rainfall in April 
through September is less than 12 inches. The heaviest 
1-day rainfall during the period of record was 3.75 inches 
at Leola on June 18, 1964. Thunderstorms occur on 
about 36 days each year, and most occur in summer. 
Hail falls at times in scattered small areas. 

The average seasonal snowfall is about 35 inches. 
The greatest snow depth at any one time during the 
period of record was 16 inches. On an average of 26 
days, at least 1 inch of snow is on the ground. The 
number of such days varies greatly from year to year. 
Blizzards occur several times each winter. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 75 percent 
of the time possible in summer and 55 percent in winter. 
The prevailing wind is from the northwest. Average 
windspeed is highest, 13 miles per hour, in spring. 


physiography, relief, and drainage 


The central and western parts of McPherson County 
are on the Missouri Coteau. The relief dominantly is 
undulating to hilly. Many potholes or closed depressions 
are in these parts of the county, and the drainage 
pattern is poorly defined. Spring Creek is the main 
drainageway. It flows westward to the Oahe Reservoir. 

The eastern part of the county is on the Drift Prairie 
part of the James River Lowland (7). Relief dominantly is 
nearly level to undulating. The drainage pattern is well 
defined. The two principal drainageways are Foot and 
Snake Creeks. They flow southeast to the James River. 

Land elevation ranges from 1,400 feet above sea level 
in the southeastern part of the county to about 2,100: 
feet in the north-central part. 


settlement 


McPherson County is named after James B. 
McPherson, a Civil War general. It was established by 
the Territorial Legislature in 1873. The original county 
included land now in North Dakota and excluded a small 
area along the eastern border now within the county. 
The present boundaries were established in 1885, The 
first permanent settlers arrived in 1882 (70). In March 
1884, Leola was made the county seat. The population 
of the county was 5,940 by 1890 and peaked at 8,774 in 
1930. It declined to 5,022 by 1970. Eureka has a 
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population of 1,547, Leola has one of 787, Long Lake 
has one of 128, and Wetonka has one of 31. 

Railroads have served the county since the early 
1880's. South Dakota Highways 10, 45, and 47 and 
County Highway 247 are the main highways. Most rural 
areas are served by all-weather roads, which carry traffic 
to centers of trade. 


farming 


Farming is the principal enterprise in McPherson 
County. About 66 percent of the farm income is derived 
from the sale of livestock and livestock products (7 7). 
The first settlers grew mostly wheat. Eventually, fertility 
was reduced and wind and water erosion were prevalent. 
The McPherson County Conservation District was 
organized in 1954 to alleviate this situation (9). Grass 
was seeded on eroding cropland, and trees were planted 
to provide protection for farmsteads and to help control 
wind erosion. 

In 1975, there were 670 farms in McPherson County. 
The average size farm is 1,090 acres. The trend is 
toward fewer and larger farms. 

According to the South Dakota Crop and Livestock 
Reporting Service, about 83,000 acres was planted to 
spring wheat in 1977, 83,000 acres to alfalfa hay, 46,900 
acres to oats, 20,300 acres to flax, 16,100 acres to 
barley, and 29,300 acres to corn. The corn from 22,000 
of these acres was harvested for silage. The rest was 
harvested for grain. Rye, sorghum, and sunflowers are 
also grown. 


natural resources 


Soil is the most important natural resource in 
McPherson County. It provides a growing medium for 
crops and for the grass grazed by livestock. Other 
natural resources are ground water, wildlife, and sand 
and gravel. 

The principal source of water for domestic use and for 
livestock is shallow wells. Deep wells, drilled to a depth 
of 1,600 to 2,000 feet, also provide a source of water 
(8). Water quantity generally is greater in the deep wells, 
but the quality is poor because of a high content of 
soluble salts. Dugouts in areas of Heil, Nishon, Parnell, 
and Tonka soils provide additional water for livestock 
and wildlife. Crompton, Elm, Eureka, Leola, and Wolff 
Lakes provide opportunities for fishing, boating, and 
waterfowl hunting. The drainageways flow only 
intermittently and provide water only during periods of 
snowmelt and high rainfall. In some areas shallow 
ground water of good quality is available in sufficient 
volume for irrigation. 

Sand and gravel are deposited in scattered areas 
throughout the county. These deposits range from a few 
inches to more than 50 feet in thickness (4). They 
consist mainly of fine to coarse sand and some gravel, 
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silt, and clay. Because of an excessive amount of fine 
rock fragments, such as shale, chalk, and clay ironstone, 
the sand and gravel are unsuitable as concrete 
aggregate or as construction material. They are suitable, 
however, as subgrade material for roads and as 
bituminous aggregate. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied to a depth of 5 feet and compared 
those profiles with others in nearby counties and in more 
distant places. They classified and named the soils 
according to nationwide uniform procedures. They drew 
the boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 


other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil, Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map 
units" and "Detailed soil map units." 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. АП soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


general soil map units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

The associations on the general soil map of this 
county are described on the pages that follow. Because 
of differences in the detail of the general soil maps, their 
names do not coincide exactly with those on the general 
Soil maps in the published surveys of adjacent Campbell, 
Edmunds, and Walworth Counties. 


soil descriptions 


1. Williams-Vida association 
Well drained, undulating to hilly, loamy soils on uplands 


This association is on a glacial till plain characterized 
by ridges and knolls interrupted by narrow swales that 
terminate in deep depressions. Slopes generally are 
short. They are mainly undulating to hilly. The drainage 
pattern is poorly defined. Stones and boulders are on 
some of the ridges and knolls. 

This association makes up about 30 percent of the 
county. It is about 35 pércent Williams soils, 30 percent 
Vida soils, and 35 percent minor soils. 

The Williams soils are on the mid and lower parts of 
the landscape. In this association they have a slope of 3 
to 15 percent. Typically, the surface layer is dark grayish 
brown loam. The subsoil is dark grayish brown, brown, 
and light brownish gray clay loam. It is calcareous in the 
lower part. The underlying material is light brownish gray, 
calcareous clay loam. 

The Vida soils are on the higher parts of the 
landscape. Slopes range from 3 to 25 percent. Typically, 


the surface layer is dark grayish brown loam. The subsoil 
is dark grayish brown and light brownish gray clay loam. 
It is calcareous in the lower part. The underlying material 
is light brownish gray, calcareous clay loam. 

The most extensive minor soils in this association are 
the moderately well drained Bowbells soils in swales and 
the very poorly drained Parnell soils in depressions. Less 
extensive are the silty Bryant soils on formerly ice-walled 
lake plains; the poorly drained Nishon and Tonka soils in 
shallow depressions; the excessively drained Wabek 
soils, which are on convex ridges and are underlain by 
gravelly sand; and the well drained, calcareous Zahill 
and Zahl soils on the upper parts of the steeper slopes 
and on convex ridgetops. 

About 70 percent of this association is range. The less 
sloping areas are used for small grain and alfalfa. 
Controlling erosion and runoff is the main concern of 
management. 

This association is well suited to range. lt is poorly 
suited to cultivated crops because of the slope, the 
hazard of erosion, the many potholes and sloughs, and 
the scattered stones and boulders on the surface in 
some areas. || is well suited to rangeland wildlife habitat. 
The Williams and Vida soils are only fairly well suited to 
most kinds of building site development because of a 
moderate shrink-swell potential and the slope. They are 
poorly suited to septic tank absorption fields because of 
restricted permeability and slope. 


2. Williams-Bowbelis assoclation 


Well drained and moderately well drained, nearly level to 
gently rolling, loamy soils on uplands and in swales on 
uplands 


This association is on a glacial till plain characterized 
by rises interrupted by narrow swales and many 
depressions. Slopes generally are short. They are mainly 
undulating but in some areas are nearly level and in 
others are gently rolling. The drainage pattern is poorly 
defined in most areas. 

This association makes up about 29 percent of the 
county. It is about 50 percent Williams soils, 20 percent 
Bowbells soils, and 30 percent minor soils (fig. 2). 

The well drained Williams soils are on rises. In this 
association they generally have a slope of 0 to 9 
percent. Typically, the surface layer is dark grayish 
brown loam. The subsoil is dark grayish brown, brown, 
and light brownish gray clay loam. It is calcareous in the 
lower part. The underlying material is light brownish gray, 
calcareous clay loam. 


The moderately well drained and well drained 
Bowbells soils are in swales. Slopes range from 0 to 6 
percent. Typically, the surface layer is dark gray loam. 
The subsoil is dark grayish brown and grayish brown clay 
loam. The underlying material is light brownish gray, 
calcareous clay loam. 


Minor in this association are Bearpaw, Bryant, 
Grassna, Hamerly, Lehr, Niobell, Nishon, Parnell, Tonka, 
and Vida soils. The well drained Bearpaw and Bryant 
soils mainly are on the higher parts in the landscape. 
The moderately well drained Grassna soils are in swales 
adjacent to the Bryant soils. The somewhat poorly 
drained Hamerly soils are adjacent to depressions. The 
Niobell soils, which have a sodium affected subsoil, are 
in swales and on flats. The poorly drained Nishon and 
Tonka and very poorly drained Parnell soils are in 
depressions. The Lehr soils are underlain by gravelly 
sand. The Vida soils are on the steeper side slopes. 
They are only 8 to 24 inches deep over the underlying 
material. 


About 65 percent of this association is cropland. Small 
grain, alfalfa, and corn are the main crops. Controlling 
erosion and conserving moisture are the main concerns 
of management. 
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This association is well suited to cultivated crops, tame 
pasture and hay, range, and орепјапа wildlife habitat. 
The Williams soils are only fairly well suited to most 
kinds of building site development because of a 
moderate shrink-swell potential. They are poorly suited 
to septic tank absorption fields because of restricted 
permeability. The Bowbells soils generally are unsuited 
to building site development and septic tank absorption 
fields because they are subject to flooding. 


3. Niobell-Noonan-Miranda association 


Moderately well drained and somewhat poorly drained, 
nearly level and gently sloping, sodium affected, loamy 
soils on uplands 


This association is on a glacial till plain, mainly on flats 
and rises interrupted by а few swales and many shallow 
depressions. The relief dominantly is nearly level to 
gently sloping but is steeper along the larger 
drainageways. The drainage system is poorly defined. 
Some small drainageways terminate in depressions. 

This association makes up about 18 percent of the 
county. It is about 35 percent Niobell soils, 20 percent 
Noonan soils, 15 percent Miranda soils, and 30 percent 
minor soils (fig. 3). 


Figure 2.—Pattern of soils and parent material п the Williams-Bowbells association. 
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Figure 3.—Pattern of soils and parent material in the Niobell-Noonan-Miranda association. 


The moderately well drained Niobell soils are on flats 
and slight rises. Slopes range from 0 to 5 percent. 
Typically, the surface layer is dark grayish brown and 
grayish brown loam. The subsoil is.grayish brown, pale 
brown, and light brownish gray clay loam. It is calcareous 
in the lower part. The underlying material is light 
brownish gray and light yellowish brown, calcareous clay 
loam. 

The moderately well drained Noonan soils are in 
concave areas or on flats adjacent to the Niobell and 
Miranda soils. Slopes range from 1 to 5 percent. 
Typically, the surface layer is dark grayish brown and 
grayish brown loam. The subsoil is brown and grayish 
brown, dense clay loam. In the lower part it contains 
gypsum and other salts that extend into the underlying 
material. The underlying material is light brownish gray, 
calcareous clay loam. 

The somewhat poorly drained and moderately well 
drained Miranda soils are in microdepressions. In this 
association they have a slope of 0 to 2 percent. 
Typically, they have a thin surface layer of grayish brown 
loam. The subsoil is dark grayish brown and grayish 
brown, dense clay loam. It has nests of gypsum in the 
lower part. The underlying material is light yellowish 


brown, calcareous clay loam that has accumulations of 
carbonates and salts. 

The dominant minor soils in this association are the 
somewhat poorly drained Ranslo and poorly drained 
Harriet soils on flood plains. Less extensive are the 
moderately well drained Bowbells soils in swales; the 
well drained Brantford soils, which are underlain by 
gravelly sand containing shale fragments; the poorly 
drained: Heil, Nishon, and Tonka soils in shallow 
depressions; and the well drained Tally, Vida, and 
Williams soils on the higher parts of the landscape. The 
Bowbells, Brantford, Tally, Tonka, Vida, and Williams 
soils do not have a sodium affected subsoil. 

About 70 percent of this association is cropland, most 
of which is used for tame pasture or hay. Small grain is 
grown in a few. areas. Measures that increase the water 
intake rate, conserve moisture, and improve tilth are the 
main management needs if the major soils are used for 
Cultivated crops. 

This association generally is poorly suited to cultivated 
crops and to openland wildlife habitat. It is fairly well 
suited to tame pasture and hay; range, and rangeland 
wildlife habitat. All of the major soils are poorly suited to 
most kinds of building site development because of a 


moderate ог high shrink-swell potential. They are poorly 
suited to septic tank absorption fields because of 
restricted permeability. 


4. Lehr-Bowdle-Wabek association 


Excessively drained to well drained, nearly level to hilly, 
loamy soils on outwash plains, terraces, and uplands 


This association is on glacial outwash plains, stream 
terraces, and uplands that are characterized by 
depressions and perennial lakes. Slopes generally are 
short but are long and smooth along drainageways. 
Stones are on some ridges. 

This association makes up about 14 percent of the 
county. It is about 35 percent Lehr soils, 30 percent 
Bowdle soils, 25 percent Wabek soils, and 10 percent 
minor soils. | 

The somewhat excessively drained Lehr soils are on 
the mid and higher parts of the landscape. Slopes range 
from 0 to 9 percent. Typically, the surface layer is dark 
grayish brown loam. The subsoil is brown loam. The 
underlying material is multicolored, calcareous gravelly 
sand. 

The well drained Bowdle soils are in smooth areas and 
in swales. Slopes range from 0 to 6 percent. Typically, 
the surface layer and subsoil are dark grayish brown 
loam. The underlying material is multicolored, calcareous 
gravelly sandy loam and gravelly sand. 

The excessively drained Wabek soils are on ridges 
and knolls. Slopes range from 2 to 20 percent. Typically, 
the surface layer is dark grayish brown gravelly loam. 
The underlying material is dark grayish brown, 
calcareous gravelly sandy loam over multicolored, 
calcareous gravelly sand. 

Minor in this association are Divide, Lihen, Marysland, 
and Regan soils. The somewhat poorly drained, 
calcareous Divide soils are in shallow depressions and 
beach areas around lakes. The sandy Lihen soils are on 
ridges and side slopes adjacent to the glacial till plains. 
The poorly drained, calcareous Marysland soils are in 
depressions and beach areas. The very poorly drained, 
calcareous Regan soils are in depressions and on flood 
plains. 

About 60 percent of this association is cropland. Small 
grain and alfalfa are the main crops. Some of the 
steeper areas support native grass and are used for 
grazing or hay. Measures that conserve moisture, control 
erosion, and improve fertility are the main management 
needs. 

This association is fairly well suited to range and to 
rangeland wildlife habitat. The Lehr soils are fairly well 
suited to tame pasture and hay and poorly suited to 
cultivated crops. The Bowdle soils are well suited to 
tame pasture and hay and fairly well suited to cultivated 
crops. The Wabek soils are poorly suited to tame 
pasture and hay and generally unsuited to cultivated 
crops. All of the major soils are well suited to most kinds 
of building site development. They are poorly suited to 
most sanitary facilities, however, because the effluent 
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can seep through the gravelly underlying material and 
pollute shallow ground water. 


5. Bearpaw-Greenway association 


Well drained, nearly level to moderately sloping, loamy 
soils on uplands 


This association is on glacial till plains where nearly 
level areas are interrupted by slight rises. The soils are 
moderately sloping along drainageways. 

This association makes up about 3 percent of the 
county. It is about 60 percent Bearpaw soils, 30 percent 
Greenway soils, and 10 percent minor soils. 

The Bearpaw soils are on smooth slopes, on the tops 
of rises, and on slopes adjacent to drainageways. Slopes 
range from 0 to 9 percent. Typically, the surface layer is 
dark grayish brown loam. The subsoil is dark grayish 
brown, grayish brown, and light brownish gray clay loam. 
It is calcareous in the lower part. The underlying material 
is light brownish gray, calcareous clay loam. 

The Greenway soils are on mid slopes and the tops of 
slight rises. Slopes range from 0 to 6 percent. Typically, 
the surface layer is dark grayish brown loam. The subsoil 
is dark grayish brown, light brownish gray, light olive 
brown, and grayish brown clay loam, loam, and sandy 
loam. The underlying material is light brownish gray and 
grayish brown, calcareous clay loam. 

Minor in this association are Bryant, Grail, Grassna, 
Temvik, and Vida soils. The Bryant soils are on the 
middle parts of side slopes where the silt mantle is more 
than 40 inches thick. The moderately well drained Grail 
and Grassna soils are in swales and on toe slopes 
adjacent to drainageways. The Temvik soils formed in a 
silty mantle over glacial till. They are on the upper and 
mid side slopes along drainageways. The Vida soils are 
on the steeper side slopes. They are only 8 to 24 inches 
deep over the underlying material. 

About 70 percent of this association is cropland. Small 
grain and alfalfa are the main crops. Some of the 
steeper areas along drainageways support native grass 
and are used for grazing. Measures that contro! erosion, 
conserve moisture, and improve tilth are the main 
management needs. 

The Greenway soils are well suited to cultivated crops, 
tame pasture and hay, range, and openland wildlife 
habitat. The Bearpaw soils are only fairly well suited to 
cultivated crops and to openland wildlife habitat, but they 
are well suited to tame pasture and hay and to range. 
Both of the soils are poorly suited to most kinds of 
building site development because of a high shrink-swell 
potential. They are poorly suited to septic tank 
absorption fields because of restricted permeability. 


6. Vida association 


Well drained, undulating to moderately steep, loamy soils 
on uplands 


This association is on glacial moraines characterized 
by stony ridges and knolls interrupted by narrow swales. 
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The swales terminate in deeply entrenched depressions. 
Slopes generally are short. The drainage generally is 
poorly defined. 

This association makes up about 3 percent of the 
county. It is about 65 percent Vida soils and 35 percent 
minor soils. 

Typically, the surface layer of the Vida soils is dark 
grayish brown loam. The subsoil is dark grayish brown 
and light brownish gray, friable clay loam. It is calcareous 
in the lower part. The underlying material is light 
brownish gray, calcareous clay loam. Slopes range from 
3 to 25 percent. 

Minor in this association are Bowbells, Parnell, Wabek, 
Zahill, and Zahl soils. The moderately well drained 
Bowbells soils are in swales. The very poorly drained 
Parnell soils are in depressions. The excessively drained 
Wabek soils are on convex ridges. They are underlain by 
gravelly sand. The well drained Zahill and Zahl soils are 
calcareous within a few inches of the surface. They are 
on the upper parts of the steeper slopes and on convex 
ridgetops. 

About 90 percent of this association is range. In most 
areas the soils are too steep or too stony to be 
cultivated. Some of the less sloping areas are used for 
cultivated crops, mainly forage crops. Measures that 
control erosion are the main management needs. 

This association is well suited to range and to 
rangeland wildlife habitat. It is poorly suited to cultivated 
crops and to tame pasture and hay because of the slope 
and the numerous stones in many areas. The Vida soils 
are only fairly well suited to most kinds of building site 
development because of a moderate shrink-swell 
potential and the slope. They are poorly suited to septic 
tank absorption fields because of restricted permeability 
and slope. 


7. Bryant-Grassna association 


Well drained and moderately well drained, nearly level to 
moderately sloping, silty soils on uplands and in swales 
on uplands 


This association is on glacial drift plains characterized 
by long, smooth slopes, wide swales, and a few 
scattered depressions. The drainage pattern is poorly 
defined. 

This association makes up about 2 percent of the 
county. It is about 45 percent Bryant soils, 35 percent 
Grassna soils, and 20 percent minor soils. 

The well drained Bryant soils are on the higher parts 
of the landscape. Slopes range from 0 to 9 percent. 
Typically, the surface layer is dark grayish brown silt 
loam. It is calcareous in the lower part. The subsoil is 
grayish brown and light brownish gray silt loam. The 
underlying material is light brownish gray, calcareous silt 
loam and loam. 

The moderately weil drained Grassna soils are in 
swales and on toe slopes. Slopes range from 0 to 3 


percent. Typically, the surface layer is dark gray silt 
loam. The subsoil is dark grayish brown silt loam. The 
underlying material is light gray, calcareous silt loam. 

Minor in this association are Grail, Lihen, Mondamin, 
Nishon, Tally, Tansem, Tonka, and Williams soils. The 
moderately well drained Grail soils are in swales. Their 
subsoil contains more clay than that of the major soils. 
The sandy Lihen and loamy Tally soils are on ridges and 
the upper side slopes. The Mondamin soils are on the 
higher parts of the landscape. Their subsoil contains 
more clay than that of the major soils. The poorly 
drained Nishon and Tonka soils are in shallow 
depressions. The loamy Tansem soils are on formerly 
ice-walled lake plains. The loamy Williams soils are 
adjacent to the glacial till plains. 

About 90 percent of this association is cropland. Small 
grain and alfalfa are the main crops. Measures that 
control erosion and conserve moisture are the main 
management needs. 

This association is well suited to cultivated crops, tame 
pasture and hay, range, and openland wildlife habitat. 
The Bryant soils are well suited to most kinds of building 
site development and to septic tank absorption fields. 
The Grassna soils generally are unsuited to building site 
development and septic tank absorption fields because 
they are subject to flooding. 


8. Harmony-Arnegard association 


Moderately well drained and well drained, nearly level, 
silty and loamy soils on lake plains 


This association is on glacial lake plains. It is 
characterized by flat areas and slight rises interrupted by 
a few drainage channels. 

This association makes up about 1 percent of the 
county. It is about 35 percent Harmony soils, 25 percent 
Arnegard soils, and 40 percent minor soils. 

The moderately well drained Harmony soils are on 
smooth slopes and in slight swales. Slopes are 0 to 2 
percent. Typically, the surface layer is dark gray silty clay 
loam. The subsoil is dark gray silty clay over grayish 
brown silty clay loam. The underlying material is light 
brownish gray, calcareous silty clay loam. 

The well drained Arnegard soils are on flats and slight 
rises. Slopes are long and smooth and аге 0 to 2 
percent. Typically, the surface layer is dark gray loam. 
The subsoi! is dark gray, dark grayish brown, and light 
brownish gray loam. It is calcareous in the lower part. 
The underlying material is light brownish gray, calcareous 
loam and fine sandy loam. 

The most extensive minor soils in this association are 
the Rentill soils, which are calcareous near the surface 
and are on smooth and slightly convex slopes. Less 
extensive are the somewhat poorly drained Bearden and 
poorly drained Regan soils in the lower concave areas; 
the somewhat poorly drained Divide and moderately well 
drained Straw soils along drainage channels; and the 
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Exline soils, which have a dense, sodium affected 
subsoil and are in microdepressions. 

About 90 percent of this association is cropland. Corn, 
small grain, and alfalfa are the main crops. Runoff ponds 
for short periods in the microdepressions. Measures that 
increase the water intake rate, conserve moisture during 
dry periods, and improve tilth are the main management 
needs. 


This association is well suited to cultivated crops, tame 
pasture and hay, range, and openland wildlife habitat. 
The Harmony soils are poorly suited to most kinds of 
building.site development because of a high shrink-swell 
potential. They are poorly suited to septic tank 
absorption fields because of restricted permeability. The 
Arnegard soils are well suited to most kinds of building 
site development and to septic tank absorption fields. 


detailed soil map units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability of a soil 
for specific uses. They also can be used to plan the 
management needed for those uses. More information 
on each map unit, or soil, is given under "Use and 
management of the soils." 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and identifies the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into 50// 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Bearpaw loam, 0 to 3 
percent slopes, is one of several phases in the Bearpaw 
series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A so// 
complex consists of two or more soils that occur as 
areas so intricately mixed or so small that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Williams-Bowbells-Tonka complex, 0 to 3 percent slopes, 
is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. These 
dissimiliar soils are described in each map unit. Also, 
some of the more unusual or strongly contrasting soils 
are identified by a special symbol on the soil maps. 


This survey includes some miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Pits, gravel, is an example. Some 
miscellaneous areas are large enough to be delineated 
on the soil maps. Some that are too small to be 
delineated are identified by a special symbol on the soil 
maps. 

The names of some map units on the detailed soil 
maps do not fully agree with those in the published 
surveys of Campbell, Edmunds, and Walworth Counties. 
Differences are the result of variations in the design and 
composition of map units or changes in the application 
of the soil classification system. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


soil descriptions 


3A—Bowdle loam, 0 to 3 percent slopes. This well 
drained, nearly level and very gently sloping soil is on 
terraces and uplands. It is moderately deep over gravelly 
sand. Areas are irregular in shape and are 5 to 275 
acres in size. Slopes are long and smooth. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsoil is dark grayish brown, 
friable loam about 15 inches thick. The underlying 
material to a depth of 60 inches is multicolored, 
calcareous gravelly sandy loam and gravelly sand. In 
places the soil is dark to a depth of less than 16 inches. 

Included with this soil in mapping are small areas of 
Divide and Lehr soils. These soils make up less than 15 
percent of any one mapped area. Divide soils have lime 
in the surface layer. They are on the lower parts of the 
landscape. Lehr soils are underlain by gravelly sand at a 
depth of 14 to 20 inches. They are higher on the 
landscape than the Bowdle soil. 

The content of organic matter and fertility are high in 
the Bowdle soil. Because of the porous underlying 
material, root penetration is restricted and the soil is 
somewhat droughty. Available water capacity is low or 
moderate. Permeability is moderate in the subsoil and 
rapid in the underlying gravelly sand. Runoff is slow. 

Most of the acreage is cropland. This soil is fairly well 
suited to cultivated crops and to tame pasture and hay. 
Because it is somewhat droughty, it is better suited to 
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early maturing small grain than to row crops. Measures 
that conserve moisture are the main management 
needs. Examples are tillage practices that leave crop 
residue on the surface. Only those grasses that are 
drought resistant are suitable. Crested wheatgrass and 
pubescent wheatgrass are examples. The soil is well 
suited to irrigation. 

This soil is poorly suited to windbreaks and 
environmental plantings. No trees or shrubs grow well. 
Windbreaks and environmental plantings can be 
established, but optimum growth, survival, and vigor are 
unlikely. 

This soil is well suited to range. The native vegetation 
dominantly is green needlegrass, western wheatgrass, 
and needleandthread. Overused areas are dominated by 
western wheatgrass, needleandthread, and blue grama. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. The soil readily 
absorbs the effluent from septic tank absorption fields, 
but it does not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is a probable source of sand and gravel 
for road construction. 

The capability subclass is Ills; Silty range site. 


3B—Bowdle loam, 3 to 6 percent slopes. This well 
drained, gently sloping soil is on terraces and uplands. It 
is moderately deep over gravelly sand. Areas are 
irregular in shape and are 5 to 30 acres in size. Slopes 
are long and smooth. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The subsoil is dark grayish brown, 
friable loam about 15 inches thick. The underlying 
material to a depth of 60 inches is multicolored, 
calcareous gravelly sandy loam and gravelly sand. In 
places the soil is dark to a depth of less than 16 inches. 

Included with this soil in mapping are small areas of 
Divide and Lehr soils. These soils make up less than 15 
percent of any one mapped area. Divide soils have lime 
in the surface layer. They are on the lower parts of the 
landscape. Lehr soils are underlain by gravelly sand at a 
depth of 1440 20 inches. They are higher on the 
landscape than the Bowdle soil. 

The content of organic matter and fertility are high in 
the Bowdle soil. Because of the porous underlying 
material, root penetration is restricted and the soil is 
somewhat droughty. Available water capacity is low or 
moderate, Permeability is moderate in the subsoil and 
rapid in the underlying gravelly sand. Runoff is slow. 

Most of the acreage is cropland. This soil is fairly well 
suited to cultivated crops and to tame pasture and hay. 
Because it is somewhat droughty, it is better suited to 
early maturing small grain than to row crops. Measures 
that-control erosion and conserve moisture are the main 
management needs. Examples are tillage practices that 
leave crop residue on the surface. Only those grasses 
that are drought resistant are suitable. Crested 
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wheatgrass and pubescent wheatgrass are examples. 
The soil is well suited to irrigation. 

This soil is poorly suited to windbreaks and 
environmental plantings. No trees or shrubs grow well. 
Windbreaks and environmental plantings can be 
established, but optimum growth, survival, and vigor are 
unlikely. 

This soil is well suited to range. The native vegetation 
dominantly is green needlegrass, western wheatgrass, 
and needleandthread. Overused areas are dominated by 
western wheatgrass, needleandthread, and blue grama. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. The soil readily 
absorbs the effluent from septic tank absorption fields, 
but it does not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is a probable source of sand and gravel 
for road construction. 

The capability subclass is Ше; Silty range site. 


5A—Bowbells loam, 0 to 2 percent slopes. This 
deep, moderately well drained, nearly level soil is in 
swales on uplands. It is occasionally flooded for very 
brief periods. Areas generally are long and narrow and 
are 10 to 100 acres in size. Slopes are smooth and 
slightly concave. 

Typically, the surface layer is dark gray loam about 11 
inches thick. The subsoil is dark grayish brown and 
grayish brown, friable clay loam about 14 inches thick. 
The underlying material to a depth of 60 inches is light 
brownish gray, calcareous clay loam. 

Included with this soil in mapping are small areas of 
Cresbard, Топка, and Williams soils. These soils make 
up less than 15 percent of any one mapped area. 
Cresbard soils have a sodium affected subsoil. They are 
on the lower parts of the landscape. The poorly drained 
Tonka soils are in depressions. The well drained 
Williams soils are on the higher parts of the landscape. 

The content of organic matter and fertility are high in 
the Bowbells 501. Permeability is moderate in the subsoil 
and moderately slow in the underlying material. Available 
water capacity is high. A seasonal water table is at a 
depth of 4 to 6 feet. Runoff is slow. The shrink-swell 
potential is moderate in the subsoil and underlying 
material. 

Most of the acreage is cropland. This soil is well suited 
to cultivated crops and to tame pasture and hay. Alfalfa, 
intermediate wheatgrass, and smooth bromegrass grow 
well. Measures that conserve moisture during dry periods 
are the main management needs. Examples are tillage 
practices that leave crop residue on the surface. 
Fieldwork is delayed in some years because of the 
wetness caused by runoff from the adjacent uplands. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, especially those that require an 
abundant supply of moisture. 
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This soil is well suited to range. The native vegetation 
dominantly is big bluestem and lesser amounts of 
western wheatgrass and green needlegrass. Overused 
areas are dominated by western wheatgrass and 
Kentucky bluegrass. 

This soil generally is unsuitable as a site for buildings 
and most sanitary facilities because of the flooding. 

The capability subclass is Ис; Overflow range site. 


5B—Bowbells loam, 2 to 6 percent slopes. This 
deep, well drained and moderately well drained, gently 
sloping soil is in broad swales оп uplands. Areas аге 
long and narrow or irregular in shape and are 5 to 50 
acres in size. Slopes are smooth or slightly concave. 

Typically, the surface layer is dark gray loam about 11 
inches thick. The subsoil is dark grayish brown and 
grayish brown, friable clay loam about 14 inches thick. 
The underlying material to a depth of 60 inches is light 
brownish gray, calcareous clay loam. 

Included with this soil in mapping are small areas of 
Grail, Tonka, and Williams soils. These soils make up 
less than 15 percent of any one mapped area. Grail soils 
contain more clay than the Bowbells soil. Also, they are 
lower on the landscape. The poorly drained Tonka soils 
are in depressions. The well drained Williams soils are 
on the higher parts of the landscape. 

The content of organic matter and fertility are-high i in 
the Bowbells soil. Permeability is moderate in the subsoil 
and moderately slow in the underlying material. Available 
water capacity is high. Runoff is slow. The shrink-swell 
potential is moderate in the subsoil and underlying 
material. 

Most of the acreage is cropland. This soil is well suited 
to cultivated crops and to tame pasture and hay. Alfalfa, 
intermediate wheatgrass, and smooth bromegrass grow 
well. Measures that control erosion and conserve 
moisture during dry periods are the main management 
needs. Examples are tillage practices that leave crop 
residue on the surface. Fieldwork is delayed in some 
years because of wetness in the lower lying areas. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, especially those that require an 
abundant supply of moisture. 

This soil is well suited to range. The natural vegetation 
dominantly is western wheatgrass and needlegrasses. 
Overused areas are dominated by western wheatgrass 
and Kentucky bluegrass. 

This soil is fairly well suited to building site 
development. The shrink-swell potential is the main 
limitation. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings help to prevent the structure damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

Because of the restricted permeability, this soil is 
poorly suited to septic tank absorption fields. Enlarging 
the absorption area of these fields, however, helps to 
overcome the slow absorption of liquid waste. 
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The capability subclass is Пе; Silty range site. 


6—Arnegard loam. This deep, well drained, nearly 
level soil is on glacial lake plains. Areas are irregular in 
shape and 5 to 350 acres in size. Slopes are long and 
smooth. 

Typically, the surface layer is dark gray loam about 9 
inches thick. The subsoil is dark gray, dark grayish 
brown, and light brownish gray, friable loam about 13 
inches thick. In the lower part it is calcareous and has 
accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray, calcareous loam and 
fine sandy loam. In places the subsoil contains more silt. 

Included with this soil ín mapping are small areas of 
Bearden, Harmony, Lehr, and Rentill soils. These soils 
make up less than I5 percent of any one mapped area. 
Bearden and Harmony soils are on the slightly lower 
parts of the landscape. Bearden soils are somewhat 
poorly drained, and Harmony soils contain more clay in 
the subsoil than the Arnegard soil. Lehr soils have 
gravelly sand within a depth of 20 inches. They are on 
the higher convex parts of the landscape. Неп soils 
contain more sand in the upper part and more clay in the 
lower part than the Arnegard soil. Their position on the 
landscape is similar to that of the Arnegard soil. 

The content of organic matter and fertility are high in 
the Arnegard soil. Permeability is moderate. Available 
water capacity is high. Runoff is slow. 

Most of the acreage is cropland. This soil is well suited 
to cultivated crops and to tame pasture and hay. 
Measures that conserve moisture are the main 
management needs. Examples are tillage practices that 
leave crop residue on the surface. Alfalfa, intermediate 
wheatgrass, and smooth bromegrass are suitable. The 
soil is well suited to irrigation. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, especially those that require an 
abundant supply of moisture. 

This soil is well suited to range. The natural plant 
cover dominantly is bluestems, western wheatgrass, and 
green needlegrass. Overused areas are dominated by 
western wheatgrass, needleandthread, and blue grama. 

This soil is well suited to most kinds of building site 
development and most sanitary facilities. 

The capability subclass is Ис; Silty range site. 


7—Bearden silt loam. This deep, somewhat poorly 
drained, nearly level soil is in swales and flat basinlike 
areas. Areas are irregular in shape and are 5 to 65 acres 
in size. Slopes are smooth and slightly concave. 

Typically, the surface layer is very dark gray, 
calcareous silt loam about 12 inches thick. The next 3 
inches is gray, calcareous silt loam. The underlying 
material to a depth of 60 inches is light brownish gray 
and grayish brown, calcareous silt loam. It has 
accumulations of carbonate below a depth of 33 inches. 
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In places the accumulations of carbonate are below а 
depth of 16 inches. 

Included with this soil in mapping are small areas of 
Arnegard and Regan soils. These soils make up less 
than 15 percent of any one mapped area. The Arnegard 
soils contain more sand between depths of 10 and 40 
inches than the Bearden soil. They are on the slightly 
higher parts of the landscape. The poorly drained Regan 
soils are on the lower parts of the landscape. Also 
included are saline spots as much as 3 acres in size. . 

The content of organic matter is moderate and fertility 
medium in the Bearden soil. Permeability is moderately 
slow. Available water capacity is high. The water table is 
at a depth of 1.5 to 2.5 feet early in spring and during 
other wet periods. Runoff is slow. The shrink-swell 
potential is moderate. 

Most of the acreage is cropland. This soil is well suited 
to cultivated crops and to tame pasture and hay. Alfalfa, 
intermediate wheatgrass, and smooth bromegrass grow 
well. The main management needs are measures that 
control wind erosion and improve fertility. The high 
content of lime in the surface layer adversely affects the 
availability of plant nutrients and increases the 
susceptibility to wind erosion. Tillage practices that leave 
crop residue on the surface help to control wind erosion, 
conserve moisture, and improve fertility. Stripcropping 
also helps to control wind erosion. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, especially those that require an 
abundant supply of moisture. 

This soil is well suited to range. The natural plant 
cover dominantly is bluestems, needlegrasses, and 
western wheatgrass. Overused areas are dominated by 
western wheatgrass and Kentucky bluegrass. 

This soil is poorly suited to building site development 
and generally unsuited to sanitary facilities because of 
the wetness. 

The capability subclass is Пе; Limy Subirrigated range 
site. 


8 一 Rentill loam. This deep, well drained, nearly level 
Soil is on lake plains. Areas are irregular in shape and 
are 5 to 300 acres in size. Slopes are smooth and 
slightly convex. 

Typically, the surface layer is dark gray, calcareous 
loam about I2 inches thick. The upper 19 inches of the 
underlying material is light brownish gray, calcareous fine 
sandy loam. The lower part to a depth of 60 inches is 
gray and dark gray, calcareous silty clay and clay loam. 

Included with this soil in mapping are small areas of 
Arnegard, Bearden, Harmony, and Lehr soils. These soils 
make up less than 15 percent of any one mapped area. 
Arnegard soils contain less sand and less lime in the 
upper part than the Rentill soil. Their position on the 
landscape is similar to that of the Rentill soil. Bearden 
and Harmony soils are slightly lower on the landscape 
than the Rentill soil. Bearden soils are somewhat poorly 
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drained, and Harmony soils contain more clay in the 
upper part than the Rentill soil. Lehr soils are underlain 
by gravelly sand at a depth of 14 to 20 inches. They are 
on the higher convex parts of the landscape. 

The content of organic matter is moderate and fertility 
medium in the Rentill soil. Permeability is moderate or 
moderately rapid in the upper part of the soil and slow in 
the lower part. Available water capacity is moderate or 
high. Runoff is slow. The shrink-swell potential is high in 
the lower part of the underlying material. 

Most of the acreage is cropland. This soil is ме! suited 
to cultivated crops and to tame pasture and hay. Alfalfa, 
intermediate wheatgrass, and smooth bromegrass grow 
well. Measures that conserve moisture are the main 
management needs. Examples are tillage practices that 
leave crop residue on the surface. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. 

This soil is well suited to range. The native vegetation 
dominantly is needlegrasses, western wheatgrass, and 
bluestems. Overused areas are dominated by western 
wheatgrass, blue grama, and Kentucky bluegrass. 

Because of the high shrink-swell potential, this soil is 
poorly suited to most kinds of building site development. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff away from the buildings, 
however, help to prevent the structure damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

This soil is poorly suited to septic tank absorption 
fields because of the restricted permeability. Enlarging 
the absorption area of these fields, however, helps to 
overcome the slow absorption of liquid waste. 

The capability subclass is 115; Silty range site. 


9A—Bearpaw loam, 0 to 3 percent slopes. This 
deep, well drained, nearly level and very gently sloping 
soil is on uplands. Scattered stones are on the surface in 
some areas that support native grass. Areas are irregular 
in shape and 15 to 75 acres in size. Slopes are long and 
smooth. 

Typically, the surface layer is dark grayish brown loam 
about 5 inches thick. The subsoil is dark grayish brown, 
grayish brown, and light brownish gray, firm clay loam 
about 15 inches thick. In the lower part it is calcareous 
and has accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray, calcareous clay loam. 

Included with this soil in mapping are small areas of 
Cavour, Grail, and Miranda soils. These soils make up 
less than 15 percent of any one mapped area. Cavour 
and Miranda soils have a sodium affected subsoil. 
Cavour soils are in smooth or slightly concave areas, 
and Miranda soils are in microdepressions. The 
moderately well drained Grail soils are in swales. They 
are dark to a depth of more than 16 inches. 
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The content of organic matter is moderate and fertility 
medium in the Bearpaw soil. Tilth is fair. Runoff is slow. 
Permeability is moderately slow in the subsoil and slow 
in the underlying material. Available water capacity is 
moderate or high. The shrink-swell potential is high. 

Most of the acreage is cropland. This soil is well suited 
to cultivated crops and to tame pasture and hay. Alfalfa, 
intermediate wheatgrass, and smooth bromegrass grow 
well. Conserving moisture, improving tilth, and increasing 
the rate of water intake are the main concerns of 
management. Tilling when the soil is wet causes 
compaction of the subsoil. Tillage practices that leave 
crop residue on the surface conserve moisture and 
improve tilth. Chiseling and subsoiling increase the rate 
of water intake. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass, needleandthread, and 
green needlegrass. Overused areas are dominated by 
western wheatgrass, Kentucky bluegrass, and other 
short grasses. 

This soil is only fairly well suited to windbreaks and 
environmental plantings. Most of the climatically suited 
trees and shrubs grow well. The soil takes in water 
slowly, however, and the clayey subsoil can restrict the 
perietration of tree roots. 

This soil is poorly suited to building site development 
because of the high shrink-swell potential. Backfilling 
with sandy material, providing foundation drains, and 
diverting runoff away from the buildings, however, help to 
prevent the structure damage caused by shrinking and 
swelling. Reinforcing foundations and footings also helps 
to prevent this damage. 

Because of the restricted permeability, this soil is 
poorly suited to septic tank absorption fields. Enlarging 
the absorption area of these fields, however, helps to 
overcome the slow absorption of liquid waste. 

The capability subclass is Ils; Clayey range site. 


9B—Bearpaw loam, 3 to 6 percent slopes. This 
deep, well drained, gently sloping soil is on uplands. 
Scattered stones are on the surface in some areas that 
support native grass. Areas are irregular in shape and 
are 5 to 160 acres in size. Slopes are smooth and 
convex. 

Typically, the surface layer is dark grayish brown loam 
about 5 inches thick. The subsoil is dark grayish brown, 
grayish brown, and light brownish gray, firm clay loam 
about 15 inches thick. In the lower part it is calcareous 
and has accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray, calcareous clay loam. 

Included with this soil in mapping are small areas of 
Cavour, Grail, and Miranda soils. These soils make up 
less than 15 percent of any one mapped area. Cavour 
and Miranda soils have a sodium affected subsoil. 
Cavour soils are in smooth or slightly concave areas, 
and Miranda soils are in microdepressions. The 
moderately well drained Grail soils are in swales. They 
are dark to a depth of more than 16 inches. 
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The content of organic matter is moderate and fertility 
medium in the Bearpaw soil. Tilth is fair. Permeability is 
moderately slow in the subsoil and slow in the underlying 
material. Available water capacity is moderate or high. 
Runoff is medium. The shrink-swell potential is high. 

Most of the acreage is cropland. This soil is fairly well 
suited to cultivated crops. It is well suited to tame 
pasture and hay. Tilling when the soil is wet causes 
compaction of the subsoil. Measures that control 
erosion, conserve moisture, improve tilth, and increase 
the rate of water intake are the main management 
needs. Examples are tillage practices that leave crop 
residue on the surface. 

This soil is well suited to range. The native vegetation 
is dominantly western wheatgrass, needleandthread, and 
green needlegrass. Overused areas are dominated by 
western wheatgrass, Kentucky bluegrass, and short 
grasses. 

This soil is only fairly well suited to windbreaks and 
environmental plantings. Most of the climatically suited 
trees and shrubs grow well. The soil takes in water 
slowly, however, and the clayey subsoil can restrict the 
penetration of tree roots. 

This soil is poorly suited to building site development 
because of the high shrink-swell potential. Backfilling 
with sandy material, providing foundation drains, and 
diverting runoff away from the buildings, however, help to 
prevent the structure damage caused by shrinking and 
swelling. Reinforcing foundations and footings also helps 
to prevent this damage. 

Because of the restricted permeability, this soil is 
poorly suited to septic tank absorption fields. Enlarging 
the absorption area of these fields, however, helps to 
overcome the slow absorption of liquid waste. 

The capability subclass is Ше; Clayey range site. 


9C—Bearpaw loam, 6 to 9 percent slopes. This 
deep, well drained, moderately sloping soil is on uplands. 
Scattered stones are on the surface in most areas that 
support native grass. Áreas are long and narrow or 
irregular in shape and are 5 to 100 acres in size. 

Typically, the surface layer is dark grayish brown loam 
about 5 inches thick. The subsoil is dark grayish brown, 
grayish brown, and light brownish gray, firm clay loam 
about 15 inches thick. In the lower part it is calcareous 
and has accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray, calcareous clay loam. In 
places, the surface layer is thinner and carbonates are 
closer to the surface. 

Included with this soil in mapping are small areas of 
Grail and Miranda soils. These soils make up less than 
15 percent of any one mapped area. The moderately 
well drained Grail soils are in swales. They are dark to a 
depth of more than 16 inches. Miranda soils have a 
sodium affected subsoil. They are on the lower side 
slopes.. Also included, on side slopes, are slickspots ог 
seepy areas, which support no vegetation. 
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The content. ої organic matter is moderate and fertility 
medium in the Bearpaw soil. Permeability is moderately 
slow in the subsoil and slow in the underlying material. 
Available water capacity is moderate or high. Runoff is 
medium. The shrink-swell potential is high. 

About half of the acreage is cropland. This soil is 
poorly suited to cultivated crops. Controlling erosion and 
improving tilth are the main concerns of management. 
Tilling when the soil is wet causes compaction of the 
subsoil. Tillage practices that leave crop residue on the 
surface help to control erosion, improve tilth, and 
increase the rate of water intake. Contour farming, 
grassed waterways, and terraces also help to control 
erosion, but some slopes are too short or irregular for 
contouring and terracing. 

This soil is well suited to tame pasture and hay. A 
cover of tame pasture plants or hay is effective in 
controlling erosion. Alfalfa, intermediate wheatgrass, and 
smooth bromegrass are suitable. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass, needleandthread, and 
green needlegrass. Overused areas are dominated by 
western wheatgrass, bluegrass, and other short grasses. 

This soil is only fairly well suited to windbreaks and 
environmental plantings. Most of the climatically suited 
trees and shrubs grow well. The soil takes in water 
slowly, however, and the clayey subsoil can restrict the 
penetration of tree roots. Planting on the contour helps 
to control erosion. 

Because of the slope and the high shrink-swell 
potential, this soil is poorly suited to building 
development. Buildings should be designed to conform 
to the natural slope of the land. Land shaping is needed 
in some areas. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings help to prevent the structure damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

Because of the slope and the restricted permeability, 
this soil is poorly suited to sanitary facilities. Enlarging 
the absorption area in septic tank absorption fields helps 
to overcome the slow absorption of liquid waste. Land 
shaping and installing the distribution lines across the 
slope generally improve the efficiency of these fields. 

The capability subclass is IVe; Clayey range site. 


10—Brantford loam. This nearly level, well drained 
Soil is on terraces. It is shallow to gravelly sand. Areas 
are irregular in shape and are 5 to 165 acres in size. 
Slopes are smooth and slightly convex. 

Typically, the surface layer is dark gray loam about 7 
inches thick. The subsoil is grayish brown, friable clay 
loam about 9 inches thick. The underlying material to a 
depth of 60 inches is dark grayish brown gravelly sand in 
which the content of shale fragments is, by volume, 35 
to 50 percent. 

Included with this soil in mapping are эта! areas of 
Harriet, Ranslo, and Tally soils. These soils make up less 
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than 15 percent of any one mapped area. Harriet and 
Ranslo soils have a sodium affected subsoil. They are 
on flood plains. Tally soils contain less clay in the subsoil 
than the Brantford soil and do not have gravelly sand in 
the underlying material. They are on knolls. 

The content of organic matter is moderate and fertility 
medium in the Brantford soil. Permeability is moderate in 
the subsoil and very rapid in the underlying gravelly 
sand. Available water capacity is"low. Runoff is slow. 
The porous underlying material restricts the penetration 
of plant roots. 

About half of the acreage is cropland. This soil is 
poorly suited to cultivated crops. Because it is shallow to 
gravelly sand, it is droughty. Small grain is the best 
suited crop because it matures early in the growing 
season. Measures that conserve moisture are the main 
management needs. Examples are tillage practices that 
leave crop residue on the surface. 

This soil is only fairly well suited to tame pasture and 
hay. The choice of pasture plants is limited by the low 
available water capacity and the shallow root zone. 
Crested wheatgrass is the best suited species. 

This soil is fairly well suited to range. The native 
vegetation dominantly is needleandthread, western 
wheatgrass, and blue and hairy grama. Overused areas 
are dominated by threadleaf sedge, blue grama, and 
weeds. 

This soil is poorly suited to windbreaks and 
environmental plantings. No trees or shrubs grow well. 
Optimum survival, growth, and vigor are unlikely. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. The soil readily 
absorbs the effluent from septic tank absorption fields, 
but it does not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is an improbable source of sand and 
gravel for use as road construction material because of 
the large amount of shale in the underlying material. 

The capability subclass is IVs; Shallow to Gravel range 
site. 


11A—Bearpaw-Greenway loams, 0 to 3 percent 
slopes. These deep, well drained, nearly level and 
gently undulating soils are on uplands. Scattered stones 
are on the surface in some areas that support native 
grass. Areas are irregular in shape and 40 to more than 
1,500 acres in size. They are 45 to 55 percent Bearpaw 
soil and 30 to 40 percent Greenway soil. The two soils 
occur as areas so closely intermingled or so small that 
mapping them separately is not practical. 

Typically, the surface layer of the Bearpaw soil is dark 
grayish brown loam about 5 inches thick. The subsoil is 
dark grayish brown, grayish brown, and light brownish 
gray, firm clay loam about 15 inches thick. In the lower 
part it has accumulations of carbonate that extend into 
the underlying material. The underlying material to a 
ae of 60 inches is light brownish gray, calcareous clay 
oam. 
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Typically, the surface layer of the Greenway soil is 
dark grayish brown loam about 8 inches thick. The 
subsoil is about 25 inches thick. The upper part is dark 
grayish brown, light brownish gray, and light olive brown, 
friable loam, clay loam, and sandy loam. The lower part 
is grayish brown and light brownish gray, firm clay loam. 
It is calcareous below a depth of about 24 inches. The 
underlying material to a depth of 60 inches is light 
brownish gray and grayish brown, calcareous clay loam. 

Included with these soils in mapping are small areas of 
Grail, Grassna, and Tonka soils. These included soils 
make up less than 15 percent of any one mapped area. 
The moderately well drained Grail and Grassna soils are 
in swales and along drainageways. They are dark to а 
depth of more than 16 inches. The poorly drained Tonka 
5015 are in depressions. 

The content of organic matter is moderate and fertility 
medium in the Bearpaw and Greenway soils. 
Permeability is moderately slow in the subsoil of the 
Bearpaw soil and slow in the underlying material. It is 
moderate in the upper part of the Greenway soil and 
slow in the lower part. Available water capacity is 
moderate or high in the Bearpaw soil and high in the 
Greenway. soil. Runoff is slow on both soils. The shrink- 
swell potential is high іп the Bearpaw soil. It is moderate 
in the upper part of the Greenway soil and high in the 
lower part. 

Most of the acreage is cropland. These soils are well 
suited to cultivated crops and to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth 
bromegrass grow well. The main concerns of 
management are conserving moisture and improving 
tilth. Tilling the Bearpaw soil when it is wet causes 
compaction of the subsoil. Tillage practices that leave 
crop residue on the surface conserve moisture, increase 
the rate of water intake, and improve tilth. 

These soils are suited to windbreaks and 
environmental plantings. Most climatically suited trees 
and shrubs grow well. 

These soils are well suited to range. The native 
vegetation dominantly is western wheatgrass, 
needlegrasses, and blue grama. Overused areas are 
dominated by western wheatgrass. If overuse continues, 
blue grama and Kentucky bluegrass dominate the site. 

Because. of the shrink-swell potential, the Bearpaw soil 
is poorly suited and the Greenway soil only fairly well 
suited to building site development. Backfilling with 
sandy material, providing foundation drains, and diverting 
runoff away from the buildings, however, help to prevent 
the structure damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. 

Because of the restricted permeability, these soils are 
poorly suited to septic tank absorption fields. Enlarging 
the absorption area of these fields, however, helps to 
overcome the slow absorption of liquid waste. 

The Bearpaw soil is in capability subclass Ils, Clayey 
range site; the Greenway soil is in capability subclass Пс, 
Silty range site. 
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11B—Bearpaw-Greenway loams, 3 to 6 percent 
slopes. These deep, well drained, gently sloping soils 
are on uplands. Scattered stones are on the surface in 
some areas that support native grass. Areas are irregular 
in shape and 20 to 300 acres in size. They are 40 to 50 
percent Bearpaw soil and 30 to 40 percent Greenway 
soil. The two soils occur as areas so closely intermingled 
or so small that mapping them separately is not 
practical. 

Typically, the surface layer of the Bearpaw soil is dark 
grayish brown loam about 5 inches thick. The subsoil is 
dark grayish brown, grayish brown, and light brownish 
gray, firm clay loam about 15 inches thick. In the lower 
part it has accumulations of carbonate that. extend into 
the underlying material. The underlying material to а 
depth of 60 inches is light brownish gray, calcareous clay 
loam. 

Typically, the surface layer of the Greenway soil is 
dark grayish brown loam about 8 inches thick. The 
subsoil is about 25 inches thick. The upper part is dark 
grayish brown, light brownish gray, and light olive brown, 
friable loam, clay loam, and sandy loam. The lower part 
is grayish brown and light brownish gray, firm clay loam. 
It is calcareous below a depth of about 24 inches. The 
underlying material to a depth of 60 inches is light 
brownish gray and grayish brown, calcareous clay loam. 

Included with these soils in mapping are small areas of 
Grail, Grassna, Tonka, and Vida soils. These included 
soils make up less than 20 percent of any one mapped 
area. The moderately ме! drained Grail and Grassna 
soils are in swales and along drainageways. They are 
dark to a depth of more than 16 inches. The poorly 
drained Tonka soils are in depressions. Vida soils have 
free carbonates within a depth of 10 inches. They are on 
the higher convex parts of the landscape. 

The content of organic matter is moderate and fertility 
medium in the Bearpaw and Greenway soils. 
Permeability is moderately slow in the subsoil of the 
Bearpaw soil and slow in the underlying material. It is 
moderate in the upper part of the Greenway soil and 
slow in the lower part. Available water capacity is 
moderate or high in the Bearpaw soil and high in the 
Greenway soil. Runoff is medium on both soils. The 
shrink-swell potential is high in the Bearpaw soil. It is 
moderate in the upper part of the Greenway soil and 
high in the lower part. 

Most of the acreage is cropland. The Greenway soil is 
well suited to cultivated crops, but the Bearpaw soil is 
only fairly well suited. Controlling erosion, improving the 
tilth of the Bearpaw soil, and conserving moisture are the 
main concerns of management. Tilling the Bearpaw soil 
when it is wet causes compaction of the subsoil. Tillage 
practices that leave crop residue on the surface help to 
control erosion, conserve moisture, improve tilth, and 
increase the rate of water intake. Contour farming, 
grassed waterways, and terracing also can help to 
control erosion, but most slopes are too short and 
irregular for contouring and terracing. 
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These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth 
bromegrass are suitable. 

These soils are suited to windbreaks and 
environmental plantings. Most climatically suited trees 
and shrubs grow well. 

These soils are well suited to range. The native 
vegetation dominantly is western wheatgrass, 
needlegrasses, and blue grama. Overused areas are 
dominated by western wheatgrass. If overuse continues, 
blue grama and Kentucky bluegrass dominate the site. 

Because of the shrink-swell potential, the Bearpaw soil 
is poorly suited and the Greenway soil only fairly well 
suited to building site development. Backfilling with 
sandy material, providing foundation drains, and diverting 
runoff away from the buildings, however, help to prevent 
the structure damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. 

Because of the restricted permeability, these soils are 
poorly suited to septic tank absorption fields. Enlarging 
the absorption area of the fields, however, helps to 
overcome the slow absorption of liquid waste. 

The Bearpaw soil is in capability subclass llle, Clayey 
range site; the Greenway soil is in capability subclass lle, 
Silty range site. 


ISE—Zahl-Kloten loams, 9 to 35 percent slopes. 
These well drained, strongly sloping to steep soils are on 
the sides of entrenched drainageways in the uplands. 
The deep Zahl soil is on.the upper side slopes. The 
shallow Kloten soil is on the middle and lower side 
slopes. Areas are long and narrow and 10 to 160 acres 
in size. They are 45 to 55 percent Zahl soil and 20 to 30 
percent Kloten soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Zahl soil is dark 
grayish brown and grayish brown loam about 6 inches 
thick. It is calcareous in the lower part. The underlying 
material to a depth of 60 inches is light gray and light 
brownish gray, calcareous clay loam. In places the 
surface layer is less than 6 inches thick. 

Typically, the surface layer of the Kloten soil is gray 
loam about 6 inches thick. The underlying material, to а 
depth of 14 inches, is gray loam. Below this to a depth 
of 60 inches is gray, bedded shale. In some areas the 
shale is more than 14 inches from the surface. In other 
areas it is exposed. 

Included with these soils in mapping are small areas of 
Parshall, Straw, and Tally soils. These included soils 
make up less than 25 percent of any one mapped area. 
Parshall and Tally soils contain more sand than the Zahl 
and Kloten soils. They occur as scattered areas adjacent 
to areas of the Zahl soil. The moderately well drained 
Straw soils are on narrow flood plains. 

The content of organic matter is moderate and fertility 
medium in the Zahl and Kloten soils. Permeability is 
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moderate in the upper part of the Zahl soil and 
moderately slow in the underlying material. It is moderate 
above the shale in the Kloten soil. Available water 
capacity is moderate or high in the Zahl soil and low in 
the Kloten soil. Runoff is rapid. 

Most areas support native grass and are used for 
grazing. These soils are fairly well suited to range. The 
natural vegetation dominantly is Jittle bluestem, western 
wheatgrass, needieandthread, and blue grama. Overused 
areas are dominated by needleandthread, blue grama, 
and sideoats grama. The areas where bedded shale is 
exposed are bare. 

These soils generally are too steep for cultivated 
crops, tame pasture and hay, windbreaks and 
environmental plantings, building site development, and 
sanitary facilities. Also, the Kloten soil is shallow over 
bedrock. 

The capability subclass is Vle; the Zahl soil is in Thin 
Upland range site, the Kloten soil in Shallow range site. 


14D—Vida extremely stony loam, 3 to 15 percent 
slopes. This deep, well drained, undulating to rolling, 
extremely stony soil is on knolls, ridges, and side slopes 
in the uplands. Granitic rocks 1 to 3 feet in diameter 
cover 3 to 15 percent of the surface (fig. 4). A few large 
boulders are in some areas. Areas are long and narrow 
or irregular in shape and 5 to 100 acres in size. 

Typically, the surface layer is dark grayish brown, 
extremely stony loam about 4 inches thick. The subsoil is 
dark grayísh brown and light brownish gray, friable clay 
loam about 17 inches thick. In the lower part it is 
calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous clay loam. Stones make up 5 to 30 percent 
of the subsoil and underlying material. In places 
carbonates are below a depth of 10 inches. In some 
areas the subsoil contains less clay. 

Included with this soil in mapping are small areas of 
Bowbells, Parnell, and Wabek soils. These soils make up 
less than 15 percent of any one mapped area. The 
moderately well drained Bowbells soils are in swales. 
They are dark to a depth of more than 16 inches. The 
very poorly drained Parnell soils are in depressions. 
Wabek soils have gravelly sand within a depth of 14 
inches. They are on the higher parts of the landscape. 

The content of organic matter is moderate and fertility 
medium in the Vida soil. Permeability is moderate in the 
surface layer and subsoil and moderately slow in the 
underlying material. Available water capacity is moderate 
or high. Runoff is medium. The shrink-swell potential is 
moderate. 

All of the acreage supports native grasses and is used 
for grazing. This soil is well suited to range. The native 
vegetation dominantly is little bluestem, western 
wheatgrass, green needlegrass, needleandthread, and 
blue grama. Overused areas are dominated by western 
wheatgrass, needleandthread, sideoats grama, and 
weeds. 
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Figure 4.—Numerous stones in an area of Vida extremely stony loam, 3 to 15 percent slopes. 


This soil is too stony for cultivated crops, tame pasture 
and hay, and windbreaks and environmental plantings. 
Removing the stones and boulders is impractical. 


This soil generally is too steep and too stony for 
building site development and most sanitary facilities. 
The better suited adjacent soils should be selected as 
sites for these purposes. 

The capability subclass is VIIs; Silty range site. 


15A—Williams-Bowbells loams, 0 to 3 percent 
slopes. These deep, nearly level and very gently sloping 
soils are on uplands. The well drained Williams soil is on 
the middle and upper convex parts of the landscape. In 
some areas scattered stones are on the convex knolls 
and ridges. The moderately well drained Bowbells soil is 
in swales and on the lower slightly concave parts of the 
landscape. It is occasionally flooded for very brief 
periods. Areas are irregular in shape and 5 to more than 
250 acres in size. They are 50 to 55 percent Williams 
Soil and 25 to 30 percent Bowbells soil. The two soils 


occur as areas so closely intermingled or so small that 
mapping them separately is not practical. 

Typically, the surface layer of the Williams soil is dark 
grayish brown loam about 6 inches thick. The subsoil is 
dark grayish brown, brown, and light brownish gray, 
friable clay loam about 19 inches thick. In the lower part 
itis calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous clay loam. In places lime is within a depth of 
10 inches. Іп some areas the subsoil contains less clay. 

Typically, the surface layer of the Bowbells soil is dark 
gray loam about 11 inches thick. The subsoil is dark 
grayish brown and grayish brown, friable clay loam about 
14 inches thick. The underlying material to a depth of 60 
inches is light brownish gray, calcareous clay loam. 

Included with these soils in mapping are. scattered 
small areas of Bryant and Niobell soils and small areas 
of Nishon and Tonka soils in depressions. These 
included soils make up less than 20 percent of any one 
mapped area. Bryant soils contain less sand and more 
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silt in the subsoil than thé Williams soil. They occur аз 
areas intermingled with some areas of the Williams soil. 
Niobell soils have a sodium affected subsoil. They are 
slightly lower on the landscape than the Williams soil. 
Nishon and Tonka soils are poorly drained. 

The content of organic matter is moderate in the 
Williams soil and high in the Bowbells soil. Fertility is 
medium in the Williams soil and high in the Bowbells soil. 
Permeability is moderate in.the subsoil of both soils and 
moderately slow in the underlying material. Available 
water capacity is high. The Bowbells soil has a water 
table at a depth of 4 to 6 feet during wet periods. Runoff 
is slow on both soils. The shrink-swell potential is 
moderate. 

Most of the acreage is cropland. These soils are well 
suited to cultivated crops and to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth 
bromegrass are suitable. Because of the runoff from 
adjacent soils, planting and harvesting are delayed 
during some wet periods on the Bowbells soil. Measures 
that conserve moisture are the main management 
needs. Examples are tillage practices that leave crop 
residue on the surface. п some areas surface stones 
hinder the use of farm machinery. They should be 
removed annually. 

These soils are well suited to range. The native 
vegetation on the Williams soil dominantly is bluestems, 
western wheatgrass, and green needlegrass. That on the 
Bowbells soil is big bluestem and lesser amounts of 
green needlegrass and western wheatgrass. Overused 
areas are dominated by western wheatgrass, 
needleandthread, and Kentucky bluegrass. 

These soils are well suited to windbreaks and 
environmental plantings. Ail of the climatically suited 
trees and shrubs grow well on the Williams soil, except 
for those that require an abundant supply of moisture. 
The Bowbells soil is especially well suited to those that 
require an abundant supply of moisture. 

Because of the moderate shrink-swell potential, the 
Williams soil is only fairly well suited to building site 
development. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings, however, help to prevent the structure damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. This soil is poorly suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area in these fields, however, 
helps to overcome the slow absorption of liquid waste. 
The Bowbells soil generally is unsuitable as a site for 
buildings and sanitary facilities because it is subject to 
flooding. 

The capability subclass is Ис; the Williams soil is in 
Silty range site, the Bowbells soil in Overflow range site. 


15B—Williams-Bowbells loams, 1 to 6 percent 
slopes. These deep, nearly level, gently sloping, and 
undulating soils are on uplands. The well drained 
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Williams soil is in convex areas. In some of these areas 
scattered stones are on the surface and throughout the 
soil. The moderately well drained Bowbells soil is in 
swales. It is occasionally flooded for very brief periods. 
Areas are irregular in shape and 10 to more than 1,500 
acres in size. They are 50 to 60 percent Williams soil 
and 20 to 30 percent Bowbells soil. The two soils occur 
as areas so closely intermingled or so small that 
mapping them separately is not practical. 

Typically, the surface layer of the Williams soil is dark 
grayish brown loam about 6 inches thick. The subsoil is 
dark grayish brown, brown, and light brownish gray, 
friable clay loam about 19 inches thick. in the lower part 
it is calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous clay loam. п places lime is within a depth of 
10 inches. In some areas the subsoil contains less clay. 

Typically, the surface layer of the Bowbells soil is dark 
gray loam about 11 inches thick. The subsoil is dark 
grayish brown and grayish brown, friable clay loam about 
14 inches thick. The underlying material to a depth of 60 
inches is light brownish gray, calcareous clay loam. 

Included with these soils in mapping are small areas of 
Bryant, Niobell, Nishon, and Tonka.soils. These included 
Soils make up less than 20 percent of any one mapped 
area. Bryant soils contain less clay in the subsoil than 
the Williams soil. They occur as areas intermingled with 
some areas of the Williams soil. Niobell soils have à 
sodium affected subsoil. They are slightly lower on the 
landscape than the Williams soil. The poorly drained 
Nishon and Tonka soils are in depressions. 

The content of organic matter is moderate in the 
Williams soil and high in the Bowbells soil. Fertility is 
medium in the Williams soil and high in the Bowbells soil. 
Runoff is medium on the Williams soil and slow on the 
Bowbells soil. Permeability is moderate in the subsoil of 
both soils and moderately slow in the underlying 
material. Available water capacity is high. The Bowbells 
Soil has a water table at a depth of 4 to 6 feet during wet 
periods. The shrink-swell potential is moderate in both 
soils. 

Most of the acreage is cropland. These soils are well 
suited to cultivated crops. Because of the runoff from 
adjacent soils, planting and harvesting are delayed 
during some wet periods on the Bowbells soil. The 
additional moisture is beneficial, however, in most years. 
The main concerns of management are controlling 
erosion and conserving moisture. Tillage practices that 
leave crop residue on the surface help to control 
erosion, conserve moisture, and maintain fertility. 
Contour farming and terraces also can help to control 
erosion, but in most areas slopes are too short and too 
irregular for contouring and terracing. Grassed 
waterways help to keep gullies from forming. In some 
areas the surface stones hinder the use of farm 
machinery. They should be removed annually. 
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These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth 
bromegrass are suitable. 

These soils are well suited to range. The native 
vegetation on the Williams soil dominantly is bluestems, 
western wheatgrass, and green needlegrass. That on the 
Bowbells soil is big bluestem and lesser amounts of 
green needlegrass and western wheatgrass. Overused 
areas are dominated by western wheatgrass, 
needleandthread, and Kentucky bluegrass. 

These soils are well suited to windbreaks and 
environmental plantings. А! of the climatically suited 
trees and shrubs grow well on the Williams 501, except 
for those that require an abundant supply of moisture. 
The Bowbells soil is especially well suited to those that 
require an abundant supply of moisture. 

Because óf the moderate shrink-swell potential, the 
Williams soil is only fairly well suited to building site 
development. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings, however, help to prevent the structure damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. This soil is poorly suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area in these fields, however, 
helps to overcome the slow absorption of liquid waste. 
The Bowbells soil generally is unsuitable as a site for 
buildings and sanitary facilities because it is subject to 
flooding. 

The Williams soil is in capability subclass Ile, Silty 
range site; the Bowbells soil is in capability subclass llc, 
Overflow range site. 


15C—Williams-Bowbells loams, 2 to 9 percent 
slopes. These deep, nearly level to moderately sloping 
or-gently rolling soils are on uplands. The moderately 
sloping areas are long and narrow and are on the sides 
and around the head of small drainageways. The well 
drained Williams soil is in the higher convex areas. In 
some of these areas scattered stones are on the 
surface. The moderately well drained Bowbells soil is on 
the lower side slopes and in swales. It is occasionally 
flooded for very brief periods. Areas are irregular in 
shape and range from 10 to 160 acres in size. They are 
50 to 60 percent Williams soil and 20 to 30 percent 
Bowbells soil. The two soils occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the surface layer of the Williams soil is dark 
grayish brown loam about 6 inches thick. The subsoil is 
dark grayish brown, brown, and light brownish gray, 
friable clay loam about 19 inches thick. In the lower part 
it is calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous clay loam. In places lime is within a depth of 
10 inches. In some areas the subsoil contains less clay. 
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Typically, the surface layer of the Bowbells soil is dark 
gray loam about 11 inches thick. The subsoil is dark 
grayish brown and grayish brown, friable clay loam about 
14 inches thick. The underlying material to a depth of 60 
inches is light brownish gray, calcareous clay loam. 

Included with these soils in mapping are small areas of 
Lehr, Tonka, and Zahl soils. These included soils make 
up less than 20 percent of any one mapped area. Lehr 
soils are 14 to 20 inches deep over gravelly sand. They 
occur as scattered areas adjacent to areas of the 
Williams soil. The poorly drained Tonka soils are in 
depressions. Zahl soils have carbonates near the 
surface. They are on the upper side slopes and on 
convex ridges. 

The content of organic matter is moderate in the 
Williams soil and high in the Bowbells soil. Fertility is 
medium in the Williams soil and high in the Bowbells soil. 
Permeability is moderate in the subsoil of both soils and 
moderately slow in the underlying material. Available 
water capacity is high. The Bowbells soil has a water 
table at a depth of 4 to 6 feet during wet periods. Runoff 
is medium on the Williams soil and slow on the Bowbells 
soil. The shrink-swell potential is moderate in both soils. 

Most of the acreage is cropland. The Williams soil is 
fairly well suited and the Bowbells soil well suited to 
cultivated crops. Both soils are well suited to tame 
pasture and hay. Because of the runoff from adjacent 
soils, planting and harvesting are delayed during some 
wet periods on the Bowbells soil. The additional moisture 
is beneficial, however, in most years. Measures that 
control erosion and conserve moisture are the main 
management needs. Examples are tillage practices that 
leave crop residue on the surface. Contour farming and 
terraces also help to control erosion, but in most areas 
slopes are too short or too irregular for contouring and 
terracing. Grassed waterways help to keep gullies from 
forming. In some areas the surface stones hinder the 
use of farm machinery. They should be removed 
annually. 

These soils are well suited to range. The native 
vegetation on the Williams soil dominantly is bluestems, 
western wheatgrass, and green needlegrass. That on the 
Bowbells soil is big bluestem and lesser amounts of 
green needlegrass and western wheatgrass. Overused 
areas are dominated by western wheatgrass, 
needleandthread, and Kentucky bluegrass. 

These soils are well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well on the Williams soil, except for those 
that require an abundant supply of moisture. The 
Bowbells soil is especially well suited to those that 
require an abundant supply of moisture. Planting on the 
contour helps to control erosion and conserves moisture. 

Because of the moderate shrink-swell potential, the 
Williams soil is only fairly well suited to building site 
development. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings, however, help to prevent the structure damage 
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caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. 

The Williams soil is poorly suited to septic tank 
absorption fields because of the restricted permeability 
and the slope. Enlarging the absorption area in these 
fields, however, helps to overcome the slow absorption 
of liquid waste. Also, land shaping and installing the 
distribution lines across the slope improve the efficiency 
of the absorption system. 

The Bowbells soil generally is unsuitable as a site for 
buildings and sanitary facilities because it is subject to 
flooding. 

The Williams soil is in capability subclass Ше, Silty 
range site; the Bowbells soil is in capability subclass llc, 
Overflow range site. 


16A—Williams-Bowbells-Tonka complex, 0 to 3 
percent slopes. These deep, nearly level and gently 
undulating soils are on uplands. The well drained 
Williams soil is on slight rises, the moderately well 
drained Bowbells soil is in swales, and the poorly 
drained Tonka soil is in depressions. The Bowbells soil is 
occasionally flooded for very brief periods. The Tonka 
soil is ponded for long periods. In the convex areas 
scattered stones are on the surface. Areas are irregular 
in shape and 60 to more than 1,000 acres in size. They 
are 45 to 55 percent Williams soil, 20 to 25 percent 
Bowbells soil, and 10 to 15 percent Tonka soil. The 
three soils occur.as areas so closely intermingled or so 
small that mapping them separately is not practical. 

Typically, the surface layer of the Williams soil is dark 
grayish brown loam about 6 inches thick. The subsoil is 
dark grayish brown, brown, and light brownish gray, 
friable clay loam about 19 inches thick. In the lower part 
itis calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous clay loam. т places lime is within a depth of 
10 inches. In some areas the subsoil contains less clay. 

Typically, the surface layer of the Bowbells soil is dark 
gray loam about 11 inches thick. The subsoil is dark 
grayish brown and grayish brown, friable clay loam about 
14 inches thick. The underlying material to a depth of 60 
inches is light brownish gray, calcareous clay loam. 

Typically, the surface layer of the Tonka soil is dark 
gray silt loam about 8 inches thick. The subsurface layer 
is light gray loam about 4 inches thick. The subsoil is 
about 30 inches of dark gray, grayish brown, and light 
brownish gray, firm silty clay and silty clay юат. In the 
lower part it is calcareous and has accumulations of 
carbonate that extend into the underlying materiai. The 
underlying material to a depth of 60 inches is light gray, 
calcareous clay loam. 

Included with these soils in mapping are small areas of 
Cresbard, Niobell, Nishon, and Noonan soils. These 
included soils make up less than 15 percent of any one 
mapped area. Cresbard, Niobell, and Noonan soils have 
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a sodium affected subsoil. Cresbard soils are in swales, 
Niobell soils are on flats and slight rises, and Noonan 
soils are in small depressions. Nishon soils are in 
depressions. Their surface layer is 1 to 4 inches thick. 

The content of organic matter is moderate in the 
Williams soil and high in the Bowbells and Tonka soils. 
Fertility is medium in the Williams soil and high in the 
Bowbells and Tonka soils. Permeability is moderate in 
the subsoil of the Williams and Bowbells soils and 
moderately slow in the underlying material. It is slow in 
the Tonka soil. Available water capacity is high in all of 
the soils. During wet periods, the water table in the 
Bowbells soil is at a depth of 4 to 6 feet and that in the 
Tonka soil is 0.5 foot above the surface or within a depth 
of 1 foot. Runoff is slow on the Williams and Bowbells 
Soils and ponded on the Tonka soil. The shrink-swell 
potential is moderate in the Williams and Bowbells soils 
and high in the Tonka soil. 

Most of the acreage supports native grasses and is 
used for grazing. These soils are well suited to range. 
The native vegetation on the Williams and Bowbells soils 
dominantly is bluestems, western wheatgrass, and green 
needlegrass. That on the Tonka soil dominantly is 
sedges and lesser amounts of reedgrass and prairie 
cordgrass. Overused areas of the Williams and Bowbells 
soils are dominated by western wheatgrass, 
needleandthread, and Kentucky bluegrass. During dry 
periods overused areas of the Tonka soil are dominated 
by foxtail barley, Kentucky bluegrass, and curlycup 
gumweed. Smartweed, less palatable sedges, and 
rushes increase in abundance during wet periods. This 
poorly drained soil is a good site for dugouts that provide 
water for livestock. 

The Williams and,Bowbells soils are well suited to 
cultivated crops, but the Tonka soil is poorly suited 
because of the wetness. Because of the runoff from the 
Williams soil, planting and harvesting are delayed in 
some areas of the Bowbells and Tonka soils. Conserving 
moisture in the Bowbells and Williams soils and 
controlling the wetness of the Tonka soil are the main 
concerns of management. Tillage practices that leave 
crop residue on the surface conserve moisture and 
improve fertility. In some areas of the Williams soil, the 
surface stones hinder the use of farm machinery. They 
should be removed annually. 

The Williams and Bowbells soils are well suited to 
tame pasture and hay. Alfalfa, intermediate wheatgrass, 
and smooth bromegrass are suitable. The Tonka soil is 
only fairly well suited to tame pasture and hay because 
of the ponding. The choice of tame pasture plants is 
limited to water tolerant species, such as Garrison 
creeping foxtail and reed canarygrass. 

The Williams and Bowbells soils are well suited to 
windbreaks and environmental plantings. All climatically 
suited trees and shrubs grow well on the Williams soil, 
except for those that require an abundant supply of 
moisture. The Bowbells soil is especially well suited to 
those that require an abundant moisture supply. The 
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Tonka soil generally is unsuited to windbreaks and 
environmental plantings unless it is drained. 

Because of the moderate shrink-swell potential, the 
Williams soil is only fairly well suited to building site 
development. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings, however, help to prevent the structure damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. This soil is poorly suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area in these fields, however, 
helps to overcome the slow absorption of liquid waste. 

The Bowbells and Tonka soils generally are unsuitable 
as sites for buildings and sanitary facilities. The Bowbells 
soil is subject to flooding and the Tonka soil to ponding. 

The Williams soil is in capability subclass lic, Silty 
range site; the Bowbells soil is in capability subclass lic, 
Overflow range site; and the Tonka soil is in capability 
subclass Ми, Wet Meadow range site. 


16B— Williams-Bowbells-Tonka complex, 1 to 6 
percent slopes. These deep, level to undulating soils 
are on uplands. The well drained Williams soil is in the 
higher convex areas, where scattered stones generally 
are on the surface. The moderately well drained 
Bowbells soil is in swales. It is occasionally flooded for 
very brief periods. The poorly drained Tonka soil is in 
depressions. || is ponded during spring runoff and after 
heavy rains. Areas are irregular in shape and 60 to more 
than 1,000 acres in size. They are 40 to 50 percent 
Williams soil, 20 to 25 percent Bowbells soil, and 10 to 
15 percent Tonka soil. The three soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Williams soil is dark 
grayish brown loam about 6 inches thick. The subsoil is 
dark grayish brown, brown, and light brownish gray, 
friable clay loam about 19 inches thick. In the lower part 
it is calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous clay loam. In places lime is within a depth of 
10 inches. In some areas the subsoil contains less clay. 

Typically, the surface layer of the Bowbells soil is dark 
gray loam about 11 inches thick. The subsoil is dark 
grayish brown and grayish brown, friable clay loam about 
14 inches thick. The underlying material to a depth of 60 
inches is light brownish gray, calcareous clay loam. 

Typically, the surface layer of the Tonka soil is dark 
gray silt loam about 8 inches thick. The subsurface layer 
is light gray loam about 4 inches thick. The subsoil is 
about 30 inches of dark gray, grayish brown, and light 
brownish gray, firm silty clay and silty clay loam. In the 
lower part it is calcareous and has accumulations of 
carbonate that extend into the underlying material. The 
underlying material to a depth of 60 inches is light gray, 
calcareous clay loam. 


23 


Included with these soils in mapping are small areas of 
Cresbard, Lehr, Мобећ, Nishon, and Noonan soils. 
These included soils make up less than 20 percent of 
any one mapped area. Cresbard, Niobell, and Noonan 
soils have a sodium affected subsoil. Cresbard soils are 
in swales, Niobell soils are slightly lower on the 
landscape than the Williams soil, and Noonan soils are 
in small depressions. Lehr soils are 14 to 20 inches deep 
over gravelly sand. They are on convex ridges and 
knolls. Nishon soils are in depressions. Their surface 
layer is 1 to 4 inches thick. 

The content of organic matter is moderate in the 
Williams soil. and high in the Bowbells and Tonka soils. 
Fertility is medium in the Williams soil and high in the 
Bowbells and Tonka soils. Permeability is moderate in 
the subsoil of the Williams and Bowbells soils and 
moderately slow in the underlying material. It is slow in 
the Tonka soil. Available water capacity is high in all of 
the soils. During wet periods, the water table in the 
Bowbells soil is at a depth of 4 to 6 feet and that in the 
Tonka soil is 0.5 foot above the surface or within a depth 
of 1 foot. Runoff is medium on the Williams soil, slow on 
the Bowbells soil, and ponded on the Tonka soil. The 
shrink-swell potential is moderate in the Williams and 
Bowbells soils and high in the Tonka soil. 

Most of the acreage supports native grasses and is 
used for grazing. These soils are well suited to range. 
The native vegetation on the Williams and Bowbells soils 
dominantly is bluestems, western wheatgrass, and green 
needlegrass. That on the Tonka soil dominantly is 
sedges and lesser amounts of reedgrass and prairie 
cordgrass. Overused areas of the Williams and Bowbells 
soils are dominated by western wheatgrass, 
needleandthread, Kentucky bluegrass, and weeds. 
During dry periods overused areas of the Tonka soil are 
dominated by foxtail barley, Kentucky bluegrass, and 
curlycup gumweed. Smartweed, less palatable sedges, 
and rushes increase in abundance during wet periods. 
This poorly drained soil is a good site for dugouts that 
provide water for livestock. 

The Williams and Bowbells soils are well suited to 
cultivated crops, but the Tonka soil is poorly suited 
because of the wetness. Because of the runoff from the 
Williams soil, planting and harvesting are delayed in 
some areas of the Bowbells and Tonka soils. Controlling 
erosion and conserving moisture in areas of the Williams 
soil, conserving moisture in the Bowbells soil, and 
controlling the wetness of the Tonka soil are the main 
concerns of management. Tillage practices that leave 
crop residue on the surface help to control erosion and 
conserve moisture. Slopes are too short and too irregular 
in most areas for contour farming and terraces. Grassed 
waterways help to keep gullies from forming. п some 
areas of the Williams soil, the surface stones hinder the 
use of farm machinery. They should be removed 
annually. 

The Williams and Bowbells soils are well suited to 
tame pasture and hay. Alfalfa, intermediate wheatgrass, 
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and smooth bromegrass are suitable. The Топка soil is 
only fairly well suited to tame pasture and hay because 
of the ponding. The choice of pasture plants is limited to 
water tolerant species, such as Garrison creeping foxtail 
and reed canarygrass. 

The Williams and Bowbelis soils are well suited to 
windbreaks and environmental plantings. АН climatically 
suited trees and shrubs grow well on the Williams soil, 
except for those that require an abundant supply of 
moisture. The Bowbells soil is especially well suited to 
those that require an abundant moisture supply. The 
Tonka soil generally is unsuited to windbreaks and 
environmental plantings unless it is drained. 

Because of the moderate shrink-swell potential, the 
Williams soil is only fairly well suited to building site 
development. Васк па with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings, however, help to prevent the structure damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. This soil is poorly suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area in these fields, however, 
helps to overcome the slow absorption of liquid waste. 

The Bowbells and Tonka soils generally are unsuitable 
as sites for buildings and sanitary facilities. The Bowbells 
soil is subject to flooding and the Tonka soil to ponding. 

The Williams soil is in capability subclass Ile, Silty 
range site; the Bowbells soil is in capability subclass llc, 
Overflow range site; and the Tonka soil is in capability 
subclass IVw, Wet Meadow range site. 


16C—Williams-Bowbells-Parnell complex, 1 to 9 
percent slopes. These deep, level to gently rolling soils 
are on uplands. The well drained Williams soil is in the 
higher convex areas, where scattered stones generally 
are on the surface. The moderately well drained 
Bowbells soil is on the lower side slopes and in swales. 
It is occasionally flooded for very brief periods. The 
poorly drained Parnell soil is in depressions. It is ponded 
for long periods. Areas are irregular in shape and 40 to 
300 acres in size. They are 40 to 50 percent Williams 
soil, 20 to 30 percent Bowbells soil, and 10 to 15 
percent Parnell soil. The three soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Williams soil is dark 
grayish brown loam about 6 inches thick. The subsoil is 
dark grayish brown, brown, and light brownish gray, 
friable clay loam about 19 inches thick. In the lower part 
itis calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous clay loam. In places lime is within a depth of 
10 inches. In some areas the subsoil contains less clay. 

Typically, the surface layer of the Bowbells soil is dark 
gray loam about 11 inches thick. The subsoil is dark 
grayish brown and grayish brown, friable clay loam about 
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14 inches thick. The underlying material to a depth of 60 
inches is light brownish gray, calcareous clay loam. 

Typically, the surface layer of the Parnell scil is dark 
gray silty clay loam about 7 inches thick. The subsoil is 
dark gray and gray, firm silty clay about 38 inches thick. 
The underlying material to a depth of 60 inches is gray 
silty clay. In places clay loam glacial till is below a depth 
of 40 inches. 

Included with these soils in mapping are small areas of 
Lehr, Nishon, Tonka, Vallers, and Zahl soils. These 
included soils make up less than 20 percent of any one 
mapped area. Lehr soils are 14 to 20 inches deep over 
gravelly sand. They occur as scattered' areas adjacent to 
areas of the Williams soil. Nishon, Tonka, and Vallers 
soils are poorly drained. Nishon and Tonka soils are in 
depressions, and Vallers soils are near the outer edges 
of the areas of Parnell soil. The well drained Zahl soils 
are on the upper side slopes and on convex ridges. They 
have carbonates near the surface. 

The content of organic matter is moderate in the 
Williams soil and high in the Bowbells and Рагпе! soils. 
Fertility is medium in the Williams soil and high in the 
Bowbells and Parnell soils. Permeability is moderate in 
the subsoil of the Williams and Bowbells soils and 
moderately slow in the underlying material. It is slow in 
the Parnell soil. Available water capacity is high in the 
Williams and Bowbells soils and moderate or high in the 
Parnell soil. During wet periods, the water table in the 
Bowbells soil is at a depth of 4 to 6 feet and that in the 
Parnell soil is as much as 2 feet above the surface or as 
much as 2 feet below. Runoff is medium on the Williams 
Soil, slow on the Bowbells soil, and ponded on the 
Parnell soil: The shrink-swell potential is moderate in the 
Williams and Bowbells soils and high in the Parnell soil. 

Most of the acreage supports native grasses and is 
used for grazing. The Williams and Bowbells soils are 
well suited and the Parnell soil fairly well suited to range. 
The native vegetation on the Williams and Bowbells soils 
dominantly is bluestems, western wheatgrass, and green 
neediegrass. That on the Parnell soil dominantly is 
prairie cordgrass, rivergrass, and sedges. Overused 
areas of the Williams and Bowbells soils are dominated 
by western wheatgrass, needleandthread, Kentucky 
bluegrass, and weeds. Overused areas of the Parnell soil 
are dominated by Kentucky bluegrass, saltgrass, sedges, 
and rushes. This poorly drained soil is a good site for 
dugouts that provide water for livestock. 

The Williams soil is fairly well suited and the Bowbells 
Soil well suited to cultivated crops. The Parnell soil, 
however, generally is unsuited because of the wetness. 
Fieldwork is delayed on the Bowbells soil during some 
wet periods. Measures that control erosion on the 
Williams soil and conserve moisture in the Bowbells soil 
are the main management needs. Examples are tillage 
practices that leave crop residue on the surface. Contour 
farming and terraces also can help to control erosion 
and conserve moisture, but slopes generally are too 
irregular and too short for contouring and terracing. 


McPherson County, South Dakota 


Grassed waterways help to keep gullies from forming. In 
some areas of the Williams soil, the surface stones 
hinder the use of farm machinery. They should be 
removed annually. 

The Williams and Bowbells soils are well suited to 
tame pasture and hay. Alfalfa, intermediate wheatgrass, 
and smooth bromegrass are suitable. The Parnell soil is 
only fairly well suited to tame pasture and hay because 
of the wetness. The choice of tame pasture plants is 
limited to water tolerant species. Garrison creeping 
foxtail and reed canarygrass are examples. 

The Williams and Bowbells soils are suited to 
windbreaks and environmental plantings. All climatically 
suited trees and shrubs grow well on the Williams soil, 
except for those that require an abundant supply of 
moisture. The Bowbells soil is well suited to the trees 
and shrubs that require an abundant moisture supply. 
The Parnell soil generally is unsuited to windbreaks and 
environmental plantings because of the ponding. 

The Williams soil is fairly well suited to building site 
development. The moderate shrink-swell potential is the 
main limitation. Also, the slope is a limitation on sites for 
small commercial buildings. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
away from the buildings help to prevent the structure 
damage caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. Small commercial buildings should be designed 
to conform to the natural slope of the land. Land shaping 
is needed in some areas. 

The Williams soil is poorly suited to septic tank 
absorption fields because of the restricted permeability 
and the slope. Enlarging the absorption area in these 
fields, however, helps to overcome the slow absorption 
of liquid waste. Also, land shaping and installing the 
distribution lines across the slope improve the efficiency 
of the absorption system. 

The Bowbells and Parnell soils generally are 
unsuitable as sites for buildings and sanitary facilities. 
The Bowbells soil is subject to flooding and the Parnell 
soil to ponding. 

The Williams soil is in capability subclass Ше, Silty 
range site; the Bowbells soil is in capability subclass llc, 
Overflow range site; and the Parnell soil is in capability 
subclass Vw, Shallow Marsh range site. 


17B—Vida-Willlams loams, 3 to 6 percent slopes. 
These deep, well drained, undulating soils are on 
uplands. The Vida soil is on the upper convex sides and 
tops of low rises, and the Williams soil is on the lower 
and middle slopes. In many.areas scattered stones are 
on the surface. Areas are irregular in shape and 10 to 
200 acres in size. They are 45 to 55 percent Vida soil 
and 35 to 45 percent Williams soil. The two soils occur 
as areas so closely intermingled or so small that 
mapping them separately is not practical. 

Typically, the surface layer of the Vida.soil is dark 
grayish brown loam about 4 inches thick. The subsoil is 
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dark grayish brown and light brownish gray, friable clay 
loam about 17 inches thick. In the lower part it is 
calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous clay loam. In places the surface layer and the 
upper part of the subsoil are calcareous. 

Typically, the surface layer of the Williams soil is dark 
grayish brown loam about 6 inches thick. The subsoil is 
dark grayish brown, brown, and light brownish gray, 
friable clay loam about 19 inches thick. In the lower part 
itis calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous clay loam. In places the subsoil contains less 
clay. 

Included with these soils in mapping are small areas of 
the moderately well drained Bowbells soils in swales. 
These included soils make up about 15 percent of any 
one mapped area. 

The content of organic matter is moderate and fertility 
medium in the Vida and Williams soils. Permeability is 
moderate in the subsoil and moderately slow in the 
underlying material. Available water capacity is high. 
Runoff is medium. The shrink-swell potential is 
moderate. 

Most of the acreage is cropland. These soils are fairly 
well suited to cultivated crops and to tame pasture and 
hay. Alfalfa, crested wheatgrass, intermediate 
wheatgrass, and smooth bromegrass are suitable. The 
high content of lime near the surface of the Vida soil 
adversely affects the availability of plant nutrients. 
Erosion on many of the convex knobs and ridges 
reduces yields. Measures that conserve moisture, control 
erosion, and improve fertility are the main management 
needs. Examples are tillage practices that leave crop 
residue on the surface. Contour farming and terracing 
also can help to control erosion and conserve moisture, 
but in most areas slopes are too short and too irregular 
for contouring and terracing. Grassed waterways help to 
keep gullies from forming. 

These soils are well suited to range. The native 
vegetation dominantly is bluestems, green needlegrass, 
western wheatgrass, and needleandthread. Overused 
areas are dominated by western wheatgrass, 
needleandthread, and blue grama. 

These soils are well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. 

Because of the moderate shrink-swell potential, these 
soils are only fairly well suited to most kinds of building 
site development. Васки па with sandy material, 
providing foundation drains, and diverting runoff away 
from the buildings, however, help to prevent the 
structure damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. The soils are poorly suited to 
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septic tank absorption fields because of the restricted 
permeability. Enlarging the absorption area in these 
fields helps to overcome the slow absorption of liquid 
waste. 

The capability subclass is Ше; Silty range site. 


17C—Vida-Williams-Bowbells loams, 2 to 15 
percent slopes. These deep, gently undulating to rolling 
soils are on uplands. The well drained Vida soil is on the 
upper convex sides and tops of knolls and ridges. The 
well drained Williams soil is on the middle slopes. The 
moderately well drained Bowbells soil is on the lower 
side slopes and in swales. It is occasionally flooded for 
very brief periods. Scattered stones are on the surface in 
most areas of the Vida and Williams soils. In some areas 
they cover 3 to 10 percent of the surface. In some areas 
a few large boulders are on the surface. Areas are 
irregular in shape and 10 to more than 1,000 acres in 
size. They are 35 to 45 percent Vida soil, 25 to 35 
percent Williams soil, and 15 to 20 percent Bowbells soil. 
The three soils occur as areas so closely intermingled or 
so small that mapping them separately is not practical. 

Typically, the surface layer of the Vida soil is dark 
grayish brown loam about 4 inches thick. The subsoil is 
dark grayish brown and light brownish gray, friable clay 
loam about 17 inches thick. In the lower part it is 
calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous clay loam. In places the surface layer and the 
upper part of the subsoil are calcareous. 

Typically, the surface layer of the Williams soil is dark 
grayish brown loam about 6 inches thick. The subsoil is 
dark grayish brown, brown, and light brownish gray, 
friable clay loam about 19 inches thick. In the lower part 
itis calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material'to a depth of 60 inches is light brownish gray, 
calcareous loam. 

Typically, the surface layer of the Bowbeils soil is dark 
gray loam about 11 inches thick. The subsoil is dark 
grayish brown and grayish brown, friable clay loam about 
14 inches thick. The underlying material to a depth of 60 
inches is light brownish gray, calcareous clay loam. 

Included with these soils in mapping are small areas of 
Parnell, Tonka, Wabek, Zahill, and Zahl'soils. These 
included soils make up less than 10 percent of any one 
mapped area. The very poorly drained Parnell and poorly 
drained Tonka soils are in depressions. Wabek soils are 
shallow to gravelly sand. They are on knobs and 
ridgetops. Zahill soils are on the higher parts of the 
landscape. They have lime at the surface. Zahl soils also 
have lime near the surface. They occur as areas 
intermingled with areas of the Vida soil. 

The content of organic matter is moderate in the 
Williams and Vida soils and high in the Bowbells soil. 
Fertility is medium in the Vida and Williams soils and 
high in the Bowbells soil. Permeability is moderate in the 
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subsoil of all three soils and moderately slow in the 
underlying material. Available water capacity is high. The 
Bowbells soil has a water table at a depth of 4 to 6 feet 
during wet periods. Runoff is medium on the Vida and 
Williams soils and slow on the Bowbells soil. The shrink- 
swell potential is moderate in all three soils. 

Most of the acreage supports native grasses and is 
used for grazing. These soils are well suited to range. 
The native vegetation on the Vida and Williams soils 
dominantly is bluestems, western wheatgrass, and green 
needlegrass. That on the Bowbells soil dominantly is big 
bluestem and lesser amounts of green needlegrass and 
western wheatgrass. Overused areas are dominated by 
western wheatgrass, needleandthread, blue grama, and 
Kentucky bluegrass. 

These soils are poorly suited to cultivated crops. The 
lime near the surface of the Vida soil adversely affects 
the availability of plant nutrients. Measures that control 
erosion and improve fertility are the main management 
needs. Examples are tillage practices that leave crop 
residue on the surface. Contour farming and terraces 
also can help to control erosion, but in most areas 
slopes are too short and too irregular for contouring and 
terracing. Grassed waterways help to keep gullies from 
forming. Including grasses and legumes in the cropping 
system improves fertility and increases the content of 
organic matter. in some areas the surface stones hinder 
the use of farm machinery. They should be removed 
annually. 

А cover of tame pasture plants or hay is effective in 
controlling erosion. These soils are well suited to tame 
pasture and hay. Alfalfa, intermediate wheatgrass, and 
smooth bromegrass are suitable. 

These soils are well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well on the Vida and Williams soils, except 
for those that require an abundant supply of moisture. 
The Bowbells soil is especially well suited to those that 
require an abundant moisture supply. Planting on the 
contour helps to control erosion and conserves moisture. 

Because of the moderate shrink-swell potential and 
the slope, the Vida and Williams soils are only fairly well 
suited to building site development. Backfilling with 
sandy material, providing foundation drains, and diverting 
runoff away from the buildings help to prevent the 
structure damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. The buildings should be designed 
to conform to the natural slope of the land. In some 
areas land shaping is needed. 

The Vida and Williams soils are poorly suited to septic 
tank absorption fields because of the restricted 
permeability and the slope. The absorption fields should 
be installed in the less sloping areas. Land shaping and 
installing the distribution lines across the slope improve 
the efficiency of the absorption system. Enlarging the 
absorption area in these fields helps to overcome the 
slow absorption of liquid waste. 
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The Bowbells soil generally is unsuitable as a site for 
buildings and sanitary facilities because it is subject to 
flooding. 

The Vida soil is in capability subclass IVe, the Williams 
soil in capability subclass Ille, and the Bowbells soil in 
capability subclass llc; the Vida and Williams soils are in 
Silty range site and the Bowbells soil in Overflow range 
site. 


17D—Vida-Zahl loams, 6 to 15 percent slopes. 
These deep, well drained, moderately sloping and 
strongly sloping or rolling soils are on uplands. The Vida 
soil is on the lower and middle slopes. The Zahl soil is 
on the upper convex sides and tops of knolls and low 
hills. In most areas scattered stones are on the surface. 
Areas are irregular in shape and 10 to more than 150 
acres in size. They are 50 to 60 percent Vida soil and 20 
to 30 percent Zahi soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Vida soil is dark 
grayish brown loam about 4 inches thick. The subsoil is 
grayish brown and light brownish gray, friable clay loam 
about 17 inches thick. In the lower part it is calcareous 
and has accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray, calcareous clay loam. In 
places, the depth to the underlying material is greater 
and carbonates are leached to a greater depth. In some 
areas the subsoil contains less clay. 

Typically, the surface layer of the Zahl soil is dark 
grayish brown and grayish brown loam about 6 inches 
thick. The underlying material to a depth of 60 inches is 
light gray and light brownish gray, calcareous clay loam. 
In places, the surface layer is less than 6 inches thick 
and carbonates are at or near the surface. 

Included with these soils in mapping are small areas of 
Bowbells, Tonka, and Wabek soils. These included soils 
make up less than 20 percent of any one mapped area. 
The moderately well drained Bowbells soils are in 
swales. The poorly drained Tonka soils are in 
depressions. Wabek soils are on convex ridges. They 
have gravelly sand within a depth of 14 inches. 

The content of organic matter is moderate and fertility 
medium in the Vida and Zahl soils. Permeability is 
moderate in the upper part of the soils and moderately 
slow in the underlying material. Available water capacity 
is moderate or high. Runoff is medium. The shrink-swell 
potential is moderate. 

Most of the acreage supports native grasses and is 
used for grazing. The Vida soil is well suited and the 
Zahl soil fairly well suited to range. The native vegetation 
on the Vida soil dominantly is little bluestem, western 
wheatgrass, and green needlegrass. That on the Zahl 
soil is little bluestem, sideoats grama, western 
wheatgrass, and needleandthread. Overused areas are 
dominated by western wheatgrass, needleandthread, and 
blue grama. 
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The Vida soil is poorly suited and the Zahl soil 
generally unsuited to cultivated crops. The main 
concerns of management are controlling erosion and 
improving fertility. Tillage practices that leave crop 
residue on the surface conserve moisture, improve 
fertility, and help to control erosion. 

These soils are fairly well suited to tame pasture and 
hay. Alfalfa, intermediate wheatgrass, and smooth 
bromegrass are suitable. 

The Vida soil is better suited to windbreaks and 
environmental plantings than the Zahl soil. All climatically 
suited trees and shrubs grow well on the Vida soil, 
except for those that require an abundant supply of 
moisture. Optimum growth and survival, however, are 
unlikely on the Zahl soil. Planting on the contour helps to 
control erosion and conserves moisture. 

Because of the moderate shrink-swell potential and 
the slope, these soils are only fairly well suited to most 
kinds of building site development. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
away from the buildings help to prevent the structure 
damage caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. The buildings should be designed to conform to 
the natural slope of the land. In some areas land 
shaping is needed. 

These soils generally are too steep for most sanitary 
facilities. Septic tank absorption fields should be installed 
in the less sloping areas. Enlarging the absorption area 
in these fields helps to overcome the slow absorption of 
liquid waste. Land shaping and installing the distribution 
lines across the slope improve the efficiency of the 
absorption system. 

The Vida soil is in capability subclass Ме, Silty range 
site; the Zahl soil is in capability subclass Vle, Thin 
Upland range site. 


17E—Vida-Zahill loams, 15 to 25 percent slopes. 
These deep, well drained, moderately steep and hilly 
soils are on uplands. The Vida soil is on the lower and 
middle slopes. The Zahill soil is on the upper convex 
Sides and tops of ridges and knolls. Scattered stones are 
on the surface in most areas. In some areas they are 
only 1 to 5 feet apart. In some areas a few large 
boulders are on the surface. Areas are long and narrow 
or irregular in shape and are 20 to 160 acres in size. 
They are 40 to 50 percent Vida soil and 35 to 45 percent 
Zahill soil. The two soils occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the surface layer of the Vida soil is dark 
grayish brown loam about 4 inches thick. The subsoil is 
grayish brown and light brownish gray, friable clay loam 
about 17 inches thick. In the lower part it is calcareous 
and has accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray, calcareous clay loam. In 
places, the depth to the underlying material is greater 
and carbonates are leached to a greater depth. 
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Typically, the surface layer of the Zahill soil is dark 
grayish brown loam about 3 inches thick. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous loam and clay loam. In places the dark 
surface layer is more than 3 inches thick. 

Included with these soils in mapping are small areas of 
Bowbells, Parnell, Wabek, and Williams soils. These 
included soils make up less than 20 percent of any one 
mapped area. The moderately well drained Bowbells 
soils are in swales. The very poorly drained Parnell soils 
are in depressions. Wabek soils have gravelly sand 
within a depth of 14 inches. They occur as small pockets 
and bands intermingled with some areas of the Zahill 
soil. 

The content of organic matter is moderate in the Vida 
soil and low in the Zahill soil. Fertility is medium іп the 
Vida soil and low in the Zahill soil. Permeability is 
moderate in the subsoil of the Vida soil and moderately 
slow in the underlying material. It is moderately slow in 
the Zahill soil. Available water capacity is moderate or 
high in both soils. Runoff is medium on the Vida soil and 
rapid on the Zahill soil. The shrink-swell potential is 
moderate in both soils. 

Most of the acreage supports native grasses and is 
used for grazing. The Vida soil is well suited and the 
Zahill soil fairly well suited to range. The native 
vegetation on the Vida soil dominantly is little bluestem, 
western wheatgrass, and green needlegrass. That on the 
Zahill soil dominantly is little bluestem, sideoats grama, 
western wheatgrass, and needleandthread. Overused 
areas are dominated by needleandthread, sideoats 
grama, and blue grama. 

These soils generally are too steep and too thin over 
the underlying material for cultivated crops, tame pasture 
and hay, and windbreaks and environmental plantings. 
Also, they are too steep for building site development 
and most sanitary facilities. 

The capability subclass is Vle; the Vida soil is in Silty 
range site and the Zahill soil in Thin Upland range site. 


IsA—Williams-Nlobell loams, 0 to 3 percent slopes. 
These deep, nearly level and gently undulating soils are 
on uplands. The well drained Williams soi! is on the 
convex parts of the landscape. The moderately well 
drained Niobell soil is in swales and on flats. In some 
areas scattered stones are on the surface. Areas are 
irregular in shape and 15 to more than 1,000 acres in 
size. They are 50 to 60 percent Williams soil and 25 to 
35 percent Niobell soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Williams soil is dark 
grayish brown loam about 6 inches thick. The subsoil is 
dark grayish brown, brown, and light brownish gray, 
friable clay loam about 19 inches thick. In the lower part 
it has accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray, calcareous clay loam. In 
places lime is within a depth of 10 inches. 
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Typically, the surface layer of the Niobell soil is dark 
grayish brown loam about 7 inches thick. Below this is a 
transitional layer of dark grayish brown and grayish 
brown loam about 6 inches thick. The subsoil is grayish 
brown, pale brown, and light brownish gray, firm clay 
loam about 18 inches thick. In the lower part it has 
accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray and light yellowish 
brown, calcareous clay loam. In places the subsoil 
contains more clay. 

included with these soils in mapping are small areas of 
Bowbells, Nishon, and Tonka soils. These included soils 
make up less than 15 percent of any one mapped area. 
Bowbells soils are dark to a depth of more than 16 
inches. They are in swales. The poorly drained Nishon 
and Tonka soils are in small depressions. 

The content of organic matter is moderate and fertility 
medium in the Williams and Niobell soils. Permeability is 
moderate in the subsoil of the Williams soil and 
moderately slow in the underlying material. It is slow in 
the Niobell soil. Available water capacity is high in the 
Williams soil and moderate or high in the Niobell soil. 
Runoff is slow on both soils. The shrink-swell potential is 
moderate in the Williams soil and high in the Niobell soil. 

Most of the acreage is cropland. The Williams soil is 
well suited and the Niobell soil fairly well suited to 
cultivated crops. The Niobell scil is better suited to small 
grain than to row crops. Conserving moisture is the main 
concern in managing the Williams soil for crops. 
Conserving moisture, increasing the rate of water intake, 
and improving tilth are the main concerns in managing 
the Море! soil. This soil has a claypan subsoil that 
takes in water slowly and releases it slowly to plants. 
Tillage practices that leave crop residue on the surface 
conserve moisture. Chiseling and subsoiling and 
including grasses and legumes in the cropping system 
increase the rate of water intake and improve tilth. 

These soils are well suited to tame pasture and hay. 
Alfalfa, smooth bromegrass, crested wheatgrass, and 
intermediate wheatgrass are suitable. 

These soils are well suited to range. The native 
vegetation dominantly is green needlegrass and western 
wheatgrass. Overused areas are dominated by 
needlegrass, blue grama, and Kentucky bluegrass. 

The Williams soil is well suited and the Niobell soil 
fairly well suited to field windbreaks and environmental 
plantings. Most of the climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. 

Because of the moderate shrink-swell potential, these 
soils are only fairly well suited to most kinds of building 
site development. Backfilling with sandy material, 
providing foundation drains, and diverting runoff away 
from the buildings, however, help to prevent the 
structure damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. 
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Because of the restricted permeability, these soils are 
poorly suited to septic tank absorption fields. Enlarging 
the absorption area in these fields, however, helps to 
overcome the slow absorption of liquid waste. 

The Williams soil is in capability subclass llc, Silty 
range site; the Niobell soil is in capability subclass Ills, 
Clayey range site. 


20A—Lehr loam, 0 to 3 percent slopes. This 
somewhat excessively drained, nearly level and very 
gently sloping soil is on outwash plains and terraces. It is 
shallow over gravelly sand. Areas are irregular in shape 
and 10 to 275 acres in size. Slopes are smooth or 
slightly convex. 

Typically, the surface layer is dark grayish brown loam 
about 5 inches thick. The subsoil is brown, friable loam 
about 10 inches thick. The underlying material to a depth 
of 60 inches is multicolored, calcareous gravelly sand. In 
places the depth to gravelly sand is more than 20 
inches. 

Included with this soil in mapping are small areas of 
Bowdle and Wabek soils. These soils make up less than 
10 percent of any one mapped area. Bowdle soils are in 
swales. They are deeper to gravelly sand than the Lehr 
soil. Wabek soils are on the tops of low knolls. They are 
shallower to gravelly sand than the Lehr soil. 

The content of organic matter is moderate and fertility 
medium in the Lehr soil. Permeability is moderately rapid 
in the subsoil and rapid or very rapid in the underlying 
gravelly sand. Available water capacity is low. Runoff is 
slow. The porous underlying material restricts the 
penetration of plant roots. 

Most of the acreage is cropland. This soil is poorly 
suited to cultivated crops. It is droughty because it is 
shallow to gravelly sand. It is best suited to early 
maturing small grain. Measures that conserve moisture 
are the main management needs. Examples are tillage 
practices that leave crop residue on the surface. 

This soil is fairly well suited to tame pasture and hay. 
The low available water capacity and the shallow root 
zone, however, limit the choice of pasture plants. 
Crested wheatgrass is the best suited species. 

This soil is suited to range. The native vegetation 
dominantly is needleandthread, western wheatgrass, and 
grama grasses. Overused areas are dominated by 
threadleaf sedge, blue grama, and weeds. 

Because it is droughty and has a shallow root zone, 
this soil is poorly suited to windbreaks and environmental 
plantings. Carefully selected trees and shrubs can be 
established, but optimum survival, growth, and vigor are 
unlikely. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. The soil readily 
absorbs the effluent from septic tank abosorption fields, 
but it does not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is a probable source of sand and gravel 
for use as road construction material. 
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The capability subclass is IVs; Shallow to Gravel range 
site. 


20B—Lehr loam, 3 to 6 percent slopes. This 
somewhat excessively drained, gently sloping soil is on 
outwash plains and terraces. It is shallow over gravelly 
sand. Areas are irregular in shape and 5 to 200 acres in 
size. Slopes are smooth or slightly convex. 

Typically, the surface layer is dark grayish brown loam 
about 5 inches thick. The subsoil is brown, friable loam 
about 10 inches thick. The underlying material to a depth 
of 60 inches is multicolored, calcareous gravelly sand. In 
places the depth to gravelly sand is more than 20 
inches. 

Included with this soil in mapping are small areas of 
Bowdle and Wabek soils. These soils make up less than 
15 percent of any one mapped area. Bowdle soils are in 
swales. They are deeper to gravelly sand than the Lehr 
soil. Wabek soils are on the tops of knolls. They are 
shallower to gravelly sand than the Lehr soil. 

The content of organic matter is moderate and fertility 
medium in the Lehr soil. Permeability is moderately rapid 
in the subsoil and rapid or very rapid in the underlying 
gravelly sand. Available water capacity is low. НипоН is 
slow. The porous underlying material restricts the 
penetration of plant roots. 

Most of the acreage is cropland. This soil is poorly 
suited to cultivated crops. It is droughty because it is 
shallow to gravelly sand. It is best suited to early 
maturing small grain. Measures that conserve moisture 
and control erosion are the main management needs. 
Examples are tillage practices that leave crop residue on 
the surface. Grassed waterways help to keep gullies 
from forming. 

This soil is fairly well suited to tame pasture and hay. 
The shallow root zone and the low available water 
capacity limit the choice of pasture plants and 
productivity. Crested wheatgrass is the best suited 
species. 

This soil is suited to range. The native vegetation 
dominantly is needleandthread, western wheatgrass, and 
grama grasses. Overused areas are dominated by 
threadleaf sedge, blue grama, and weeds. 

Because it is droughty and has a shallow root zone, 
this soil is poorly suited to windbreaks and environmental 
plantings. Carefully selected trees and shrubs can be 
established, but optimum survival, growth, and vigor are 
unlikely. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. The soil readily 
absorbs the effluent from septic tank absorption fields, 
but it does not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is a probable source of sand and gravel 
for use as.road construction material. 

The capability subclass is IVe; Shallow to Gravel range 
site. 
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21A—Cavour-Miranda loams, 1 to 5 percent slopes. 
These deep, moderately well drained, nearly level to 
undulating soils are on uplands. The Cavour soil is on 
the smooth or slightly concave parts of the landscape. 
The Miranda soil is in microdepressions. А few scattered 
stones are on the surface in places. Areas are irregular 
in shape and 5 to 300 acres in size. They are 45 to 55 
percent Cavour soil and 30 to 40 percent Miranda soil. 
The two soils occur as areas so closely intermingled or 
so small that mapping them separately is not practical. 

Typically, the surface layer of the Cavour soil is dark 
gray, friable loam about 9 inches thick. The subsurface 
layer is gray loam about 2 inches thick. The subsoil is 
about 21 inches of dark gray and olive gray, firm clay 
and clay loam. It has visible salt crystals in the lower 
part. The underlying material to a depth of 60 inches is 
light olive gray, calcareous clay loam that has 
accumulations of carbonate and visible salt crystals and 
nests of gypsum. 

Typically, the surface layer of the Miranda soil is 
grayish brown loam about 2 inches thick. The subsoil is 
dark grayish brown, grayish brown, and light brownish 
gray, firm clay loam about 11 inches thick. In the lower 
part it is calcareous and has nests of salt. The, 
underlying material to a depth of 60 inches is grayish 
brown and light brownish gray clay loam that has nests 
of salt and gypsum. 

Included with these soils in mapping are small areas of 
Cresbard and Heil soils. These included soils make up 
less than 15 percent of any one mapped area. Cresbard 
soils do not have columnar structure in the subsoil. They 
are slightly higher on the landscape than the Cavour soil. 
The poorly drained Heil soils are in depressions. 

The content of organic matter is moderate in the 
Cavour and Miranda soils. Fertility is medium in the 
Cavour soil and low or medium in the Miranda soil. Both 
soils have a sodium affected subsoil that restricts root 
penetration. Permeability is slow or very slow in the 
subsoil of the Cavour soil and moderately slow or slow in 
the underlying material. It is very slow in the Miranda 
soil. Available water capacity is moderate in both soils. 
Runoff is slow or medium. The shrink-swell potential is 
high in the subsoil of the Cavour soil and moderate in 
the underlying material. It is moderate in the Miranda 
Soil. 

Most of the acreage supports native grasses and is 
used for grazing. The Cavour soil is fairly well suited to 
range, but the Miranda soil is poorly suited. The main 
limitation is the claypan subsoil, which restricts the 
penetration of plant roots. The native vegetation 
dominantly is western wheatgrass, green needlegrass, 
and blue grama. Overused areas are dominated by blue 
grama, buffalograss, and saltgrass. If overuse continues, 
bare areas are common or weeds dominate the site. 

These soils are poorly suited to cultivated crops and to 
tame pasture and hay. The dense claypan subsoil and 
the high content of sodium adversely affect crop growth 
by restricting. root penetration and the rate of water 
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intake. Tilling is difficult because the dense subsoil is 
near the surface. If the soils are cultivated when wet, 
they become cloddy. Leaving crop residue on the 
surface when the soils are tilled and including grasses 
and legumes in the cropping system improve tilth and 
fertility, increase the rate of water intake, and conserve 
moisture. The Cavour soil is suited to alfalfa, crested 
wheatgrass, intermediate wheatgrass, and pubescent 
wheatgrass for tame pasture and hay. No grass species 
grows well, however, on the Miranda soil. 

These soils are poorly suited to windbreaks and 
environmental plantings. Carefully selected trees and 
shrubs can be established on the Cavour soil, but 
optimum survival, growth, and vigor are unlikely. No trees 
and shrubs grow well on the Miranda soil. 

Because of the moderate or high shrink-swell 
potential, these soils are poorly suited to building site 
development. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings, however, help to prevent the structure damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. These soils are poorly suited to septic tank 
absorption fields because of the restricted permeability. 
These fields generally do not function well unless they 
are greatly expanded. 

The Cavour soil is in capability subclass IVs, Claypan 
range site; the Miranda soil is in capability subclass Vls, 
Thin Claypan range site. 


22A—Niobell-Miranda loams, 0 to 3 percent slopes. 
These deep, nearly level and gently undulating, 
moderately well drained soils are on uplands. The 
Niobell 50145 on the higher parts of the landscape, and 
the Miranda soil is in microdepressions. The surface is 
uneven because of the many low spots. Areas are 
irregular in shape and 10 to 250 acres in size. They are 
40 to 50 percent Niobell soil and 25 to 35 percent 
Miranda soil. The two soils occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the surface layer of the Niobell soil is dark 
grayish brown loam about 7 inches thick. Below this is a 
transitional layer of dark grayish brown and grayish 
brown loam about 6 inches thick. The subsoil is grayish 
brown, pale brown, and light brownish gray, firm clay 
loam about 18 inches thick. In the lower part it has 
accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray and light yellowish 
brown, calcareous clay loam. 

Typically, the surface layer of the Miranda soil is 
grayish brown loam about 2 inches thick. The subsoil is 
dark grayish brown and grayish brown clay loam about 
16 inches thick. It has nests of gypsum in the tower part. 
It is firm in the upper part and friable in the lower part. 
The underlying material to a depth of 60 inches is light 
yellowish brown clay loam that has accumulations of 
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carbonate and nests of gypsum. In places the subsoil 
and underlying material contain more clay. 


Included with these soils in mapping are small areas of 
Heil, Noonan, and Williams soils. These included soils 
make up less than 25 percent of any one mapped area. 
The poorly drained Heil soils are in depressions. Williams 
Soils do not have a sodium affected subsoil. They are 
higher on the landscape than the Niobell and Miranda 
soils. Noonan soils do not have visible salt crystals 
within a depth of 16 inches. They are around the 
microdepressions and between areas of the Miranda and 
Niobell soils. 


The content of organic matter is moderate in the 
Niobell and Miranda soils. Fertility is medium in the 
Niobell soil and low or medium in the Miranda soil. Both 
Soils have a sodium affected subsoil that restricts root 
penetration. Tilth is poor. Permeability is slow in the 
Море! soil and very slow in the Miranda soil. Available 
water capacity is moderate or high in the Niobell soil and 
moderate in the Miranda soil. Runoff is slow on both 
soils. The shrink-swell potential is high in the subsoil of 
the Niobell soil and moderate in the underlying material. 
It is moderate in the Miranda soil. 

Most of the acreage supports native grasses and is 


31 


used for grazing. The Niobell soil is well suited to range, 
but the Miranda soil is poorly suited. The claypan subsoil 
in the Miranda soil restricts the penetration of plant 
roots. As a result, stands of grasses are sparse on this 
Soil. The native vegetation on the Niobell soil dominantly 
is western wheatgrass and green needlegrass. Overused 
areas are dominated by western wheatgrass, blue 
grama, and Kentucky bluegrass. The native vegetation 
on the Miranda soil dominantly is western wheatgrass 
and blue grama. Overused areas are dominated by a thin 
stand of blue grama, buffalograss, inland saltgrass, and 
sedges. 

These soils are poorly suited to cultivated crops and to 
tame pasture and hay. They are better suited to tame 
pasture and hay and small grain than to row crops. 
Conserving moisture, increasing the rate of water intake, 
and improving tilth are the main concerns of 
management. Tillage practices that leave crop residue 
on the surface conserve moisture. Inclusion of grasses 
and legumes in the cropping system, timely tillage, and 
chiseling or subsoiling increase the rate of water intake 
and improve tilth and fertility. The Niobell soil is suited to 
alfalfa, intermediate wheatgrass, and pubescent 
wheatgrass for tame pasture and hay. No grass species 
grows well, however, on the Miranda soil (fig. 5). 


Figure 5.—Sparse vegetation on the Miranda soil in an area of Niobell-Miranda loams, 0 to 3 percent slopes. 
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These soils are poorly suited to windbreaks and 
environmental plantings. The dense claypan subsoil and 
high content of sodium in the Miranda soil severely 
restrict the growth and survival of trees and shrubs. Most 
climatically suited trees and shrubs grow well on the 
Niobell soil. Field windbreaks can be planted on these 
soils, but their effectiveness is greatly reduced because 
of the severely restricted growth on the Miranda soil. 

Because of the moderate or high shrink-swell 
potential, these soils are poorly suited to most kinds of 
building site development. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
away from the buildings, however, help to prevent the 
structure damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. These soils are poorly suited to 
septic tank absorption fields because of the restricted 
permeability. These fields generally do not function well 
unless they are greatly expanded. 

The Niobell soil is in capability subclass Ills, Clayey 
range site; the Miranda soil is in capability subclass Vls, 
Thin Claypan range site. 


23A—Noonan Varlant loam, 0 to 2 percent slopes. 
This nearly level, moderately well drained soil is on 
terraces. It is moderately deep over sandy and loamy 
alluvium and gravelly sand. Areas are irregular in shape 
and 5 to 80 acres in size. Slopes are smooth or 
concave. 

Typically, the surface layer is dark gray and dark 
grayish brown loam about 9 inches thick. The subsurface 
layer is light brownish gray toam about 3 inches thick. 
The subsoil is about 14 inches thick. It is dark gray and 
grayish brown, firm clay loam over grayish brown sandy 
loam that has threads of salts. Тһе upper 10 inches of 
underlying material is light brownish gray loamy fine sand 
that has threads of salts. The next 5 inches is light 
brownish gray sandy loam that has accumulations of 
carbonate. The lower part to a depth of 60 inches is 
multicolored gravelly sand that has many shale 
fragments. Іп some areas the subsoil does not have 
columnar structure. In other areas it contains less clay. 

Included with this soil in mapping are small areas of 
Harriet, Ranslo, and Tally soils. These soils make up less 
than 15 percent of any one mapped area. The poorly 
drained Harriet and somewhat poorly drained Ranslo 
soils are lower on the landscape than the Noonan 
Variant soil. Tally soils contain less clay than the Noonan 
Variant soil and do not have columnar structure in the 
subsoil or gravelly underlying material. They are on the 
higher convex parts of the landscape. 

The content of organic matter is moderate and fertility 
medium in the Noonan Variant soil. The sodium affected 
subsoil restricts root penetration. Permeability is slow in 
the subsoil and rapid in the underlying material. Available 
water capacity is moderate. Runoff is slow. The shrink- 
swell potential is high in the subsoil and low іп the 
underlying material. 
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Most of the acreage is cropland. This soil is poorly 
suited to cultivated crops. lt is better suited to early 
maturing small grain than to row crops. The claypan 
subsoil restricts the penetration of plant roots. The main 
concerns of management are conserving moisture and 
improving tilth. Leaving crop residue on the surface when 
the soil is tilled, chiseling or subsoiling, and including 
grasses and legumes in the cropping system conserve 
moisture and improve tilth and fertility. 

This soil is fairly well suited to tame pasture and hay. 
The choice of pasture plants is limited because the 
dense claypan subsoil restricts the penetration of plant 
roots. Alfalfa, crested wheatgrass, intermediate 
wheatgrass, and pubescent wheatgrass are suitable. 

This soil is fairly well suited to range. The native 
vegetation dominantly is western wheatgrass, green 
needlegrass, and blue grama. Overused areas are 
dominated by blue grama and weeds. 

This soil is poorly suited to windbreaks and 
environmental plantings because of the dense, compact 
subsoil. Carefully selected trees and shrubs can be 
established, but optimum survival, growth, and vigor are 
unlikely. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. The soil readily 
absorbs the effluent from septic tank absorption fields, 
but it does not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is an improbable source of sand and 
gravel for use as road construction material because of 
the large amount of shale in the underlying material. 

The capability subclass is IVs; Claypan range site. 


24A—Niobell-Noonan loams, 1 to 5 percent slopes. 
These deep, nearly level to undulating, moderately well 
drained soils are on uplands. The Niobell soil is on the 
higher parts of the landscape, and the Noonan soil is on 
the lower parts. The surface is uneven because of many 
scattered low spots. Areas are irregular in shape and 15 
to more than 400 acres in size. They are 45 to 50 
percent Niobell soil and 30 to 40 percent Noonan soil. 
The two soils occur as areas so closely intermingled or 
so small that mapping them separately is not practical. 

Typically, the surface layer of the Niobell soil is dark 
grayish brown loam about 7 inches thick. Below this is a 
transitional layer of dark grayish brown and grayish 
brown loam about 6 inches thick. The subsoil is grayish 
brown, pale brown, and light brownish gray, firm clay 
loam about 18 inches thick. In the lower part it has 
accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray and light yellowish 
brown, calcareous clay loam. 

Typically, the surface layer of the Noonan soil is dark 
grayish brown loam about 6 inches thick. The subsurface 
layer is grayish brown loam about 3 inches thick. The 
subsoil is brown and grayish brown, firm and friable clay 
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loam about 19 inches thick. In the lower part it has nests 
and threads of gypsum and other salts that extend into 
the underlying material. The underlying material to a 
шил of 60 inches is light brownish gray, calcareous clay 
oam. 

Included with these soils in mapping are small areas of 
Heil, Miranda, Tally, and Williams soils. These included 
Soils make up less than 20 percent of any one mapped 
area. The poorly drained Heil soils are in depressions. 
Miranda soils have visible salts within a depth of 16 
inches. They are on the lower parts of the landscape. 
Tally soils contain more sand throughout and less clay in 
the subsoil than the Noonan and Niobell soils. They are 
on broad ridges. Willaims soils do not have a sodium 
affected subsoil. They are higher on the landscape than 
the Міоре!! soil. 

The content of organic matter is moderate and fertility 
medium in the Niobell and Noonan soils. Both soils have 
a sodium affected subsoil that restricts root penetration. 
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Tilth is poor. Permeability is slow. Available water 
capacity is moderate or high in the Niobell soil and 
moderate in the Noonan soil. Runoff is medium on both 
soils. The shrink-swell potential is high in the subsoil and 
moderate in the underlying material. 

Most of the acreage is cropland. The Niobell soil is 
fairly well suited to cultivated crops, but the Noonan soil 
is poorly suited. Both soils are better suited to small 
grain and to tame pasture and hay than to row crops (fig. 
6). The claypan subsoil restricts the penetration of plant 
roots. Increasing the rate of water intake, improving tilth, 
and conserving moisture are the main concerns of 
management. Tillage practices that leave crop residue 
on the surface conserve moisture. Inclusion of grasses 
and legumes in the cropping system, timely tillage, and 
chiseling or subsoiling increase the rate of water intake 
and improve tilth and fertility. Alfalfa, intermediate 
wheatgrass, and pubescent wheatgrass are suitable for 
tame pasture and hay. 


Figure 6.—An area of Niobell-Noonan loams, 1 to 5 percent slopes, used for tame hay. 
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The Niobell soil is well suited and the Noonan soil 
fairly well suited to range. The native vegetation 
dominantly is western wheatgrass, green needlegrass, 
and blue grama. Overused areas are dominated by 
western wheatgrass and blue grama. If overuse 
continues, bare areas are common or weeds dominate 
the site. 

The Niobell soil is fairly well suited to windbreaks and 
environmental plantings, but the Noonan soil is poorly 
suited. The sodium affected subsoil in both soils severely 
limits tree growth. Carefully selected trees and shrubs 
can be established, but optimum survival, growth, and 
vigor are unlikely. 

Because of the moderate or high shrink-swell 
potential, these soils are only fairly well suited to most 
kinds of building site development. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
away from the buildings, however, help to prevent the 
structure damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. These soils are poorly suited to 
septic tank absorption fields because of the restricted 
permeability. Enlarging the absorption area of these 
fields, however, helps to overcome the slow absorption 
of liquid waste. 

The Niobell soil is in capability subclass Ills, Clayey 
range site; the Noonan soil is in capability subclass IVs, 
Claypan range site. 


25—Miranda-Heil complex. These deep, nearly level 
and level soils are in slight depressions in the uplands. 
The poorly drained Heil soil is slightly lower on the 
landscape than the somewhat poorly drained Miranda 
Soil. It receives runoff, which ponds during snowmelt and 
heavy rainfall. Areas are irregular in shape and 10 to 100 
acres in size. They are 50 to 60 percent Miranda soil and 
25 to 35 percent Heil soil. The two soils occur as areas 
so closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Miranda soil is 
grayish brown loam about 2 inches thick. The subsoil is 
firm clay loam about 11 inches thick. The upper part is 
dark grayish brown, the middle part is grayish brown, and 
the lower part is light brownish gray. The middle and 
lower parts are calcareous and have nests of salt. The 
underlying material to a depth of 60 inches is grayish 
brown and light brownish gray clay loam that has nests 
of salt and gypsum. : 

Typically, the surface layer.of the Heil soil is gray silt 
loam about 2 inches thick. The subsoil is dark gray and 
gray, firm clay about 24 inches thick. In the lower part it 
is caicareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is gray, calcareous silty 
clay and clay loam. 

Included with these soils in mapping are small areas of 
Nishon, Niobell, and Noonan soils. These included soils 
make up less than 15 percent of any one mapped area. 
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Nishon soils are on the edges of small depressions. 
Their surface layer is 1 to 4 inches thick. The moderately 
well drained Niobell and Noonan soils are on the slightly 
higher parts of the landscape. 

The content of organic matter is moderate in the 
Miranda and Heil soils. Fertility is low or medium in the 
Miranda soil and medium in the Heil soil. Both soils have 
a dense, sodium affected subsoil that restricts root 
penetration. Permeability is very slow. Available water 
capacity is moderate. А seasonal high water table is as 
much as 1 foot above the surface of the Heil soil or as 
much as 1 foot below. Runoff is slow on the Miranda soil 
and ponded on the Heil soil. The shrink-swell potential is 
moderate in the Miranda soil and high in the Heil soil. 

Most of the acreage supports native grasses and is 
used for grazing. The Heil soil is fairly well suited to 
range, but the Miranda soil is poorly suited. The native 
vegetation on the Miranda soil dominantly is blue grama 
and western wheatgrass. That on the Heil soil 
dominantly is western wheatgrass and sedges. Overused 
areas are dominated by inland saltgrass, buffalograss, 
and sedges. 

These soils generally are unsuited to cultivated crops 
and to windbreaks and environmental plantings. The 
dense, compact, sodium affected subsoil in both soils 
and the ponding on the Heil soil are the main limitations. 

These soils are poorly suited to tame pasture and hay. 
The Heil soil is better suited than the Miranda soil. If 
possible, only the Heil soil should be used for tame 
pasture. Garrison creeping foxtail and reed canarygrass 
are the best suited species. 

Because of the moderate shrink-swell potential, the 
Miranda soil is poorly suited to building site development. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff away from the buildings, 
however, help to prevent the damage caused by 
shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. The Heil soil 
generally is unsuited to building site development 
because of the ponding. 

These soils are poorly suited to septic tank absorption 
fields. The restricted permeability is the main limitation. 
Also, the ponding on the Ней soil is a limitation. 

The capability subclass is VIs; the Miranda soil is in 
Thin Claypan range site and the Heil soil in Closed 
Depression range site. 


26—Cresbard-Cavour loams. These deep, 
moderately. well drained, nearly level soils are on 
uplands. The Cresbard soil is on slight rises, and the 
Cavour soil is in microdepressions. Areas are irregular in 
shape and 25 to 300 acres in size. They are 45 to 55 
percent Cresbard soil and 35 to 45 percent Cavour soil. 
The two soils occur as areas so closely intermingled or 
so small that mapping them separately is not practical. 

Typically, the surface layer of the Cresbard soil is dark 
gray loam about 7 inches thick. The subsurface layer is 
grayish brown loam about 3 inches thick. Below this is a 
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transitiona! layer about 2 inches thick. It is dark grayish 
brown clay loam that has light brownish gray coatings of 
very fine sand. The subsoil is dark gray and grayish 
brown, firm clay loam about 14 inches thick. It has visible 
salt crystals in the lower part. The underlying material to 
a depth of 60 inches is light brownish gray, calcareous 
clay loam that has visible crystals of salt and gypsum. In 
places the subsoil contains less clay. 

Typically, the surface layer of the Cavour soil is dark 
gray, friable loam about 9 inches thick. The subsurface 
layer is gray loam about 2 inches thick. The subsoil is 
about 21 inches of firm clay and clay loam. The upper 
part is dark gray, and the lower part is olive gray and has 
visible salt crystals. The underlying material to a depth of 
60 inches is light olive gray, calcareous clay loam that 
has accumulations of carbonate and visible crystals of 
salt and gypsum. In places the subsoil contains less 
clay. 

Included with these soils in mapping are small areas of 
Heil and Miranda soils. These included soils make up 
less than 15 percent of any one mapped area. The 
poorly drained Heil soils are in depressions. Miranda 
soils have visible salts within a depth of 16 inches. They 
are in microdepressions. 

The content of organic matter is moderate and fertility 
medium in the Cresbard and Cavour soils, Both soils 
have a sodium affected subsoil that restricts root 
penetration. Permeability is moderately slow or slow in 
the Cresbard soil. It is slow or very slow in the subsoil of 
the Cavour soil and slow or moderately slow in the 
underlying material. Available water capacity is moderate 
in both soils. Runoff is slow. The shrink-swell potential is 
high in the subsoil and moderate in the underlying 
material. 

Most of the acreage is cropland. The Cresbard soil is 
fairly well suited to cultivated crops, but the Cavour soil 
is poorly suited. The dense, compact subsoil and the 
soluble salts in the subsoil of both soils adversely affect 
crop production by restricting root penetration. Tilling is 
difficult because of the dense claypan subsoil. If the soils 
are tilled when wet, they become cloddy. Measures that 
increase the rate of water intake, improve tilth, and 
conserve moisture are the main management needs. 
Examples are leaving crop residue on the surface when 
the soils are tilled and including grasses and legumes in 
the cropping system. Chiseling and subsoiling help to 
break up the dense claypan subsoil and thus increase 
the rate of water intake. 

The Cresbard soil is well suited and the Cavour soil 
fairly well suited to range. The native vegetation 
dominantly is western wheatgrass, blue grama, and 
green needlegrass. Overused areas normally are 
dominated by western wheatgrass and blue grama. 
During wet cycles they are dominated by blue grama and 
weeds. 

The Cresbard soil is well suited and the Cavour soil 
fairly well suited to tame pasture and hay. The dense, 
compact subsoil in the Cavour soil limits the choice of 
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pasture plants and productivity. Alfalfa, intermediate 
wheatgrass, pubescent wheatgrass, and smooth 
bromegrass are suitable. 

The Cresbard soil is fairly well suited to windbreaks 
and environmental plantings, but the Cavour soil is 
poorly suited. No trees and shrubs grow well on the 
Cavour soil because the dense subsoil severely limits 
root penetration. Carefully: selected trees and shrubs can 
be established, but optimum survival, growth, and vigor 
are unlikely. 

Because of the high shrink-swell potential, these soils 
are poorly suited to most kinds of building site 
development. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
buildings, however, help to prevent the structure damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. These soils are poorly suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area in these fields, however, 
helps to overcome the slow absorption of liquid waste. 

The Cresbard soil is in capability subclass 11$, Clayey 
range site; the Cavour soil is in capability subclass IVs, 
Claypan range site. 


27B—Lehr-Bowdle loams, 0 to 6 percent slopes. 
These level to undulating soils are on outwash plains 
and terraces. The somewhat excessively drained Lehr 
501 is on the upper parts of ridges and knolls. It is 
shallow over gravelly sand. The well drained Bowdle soil 
is on the lower side slopes and in swales. It is 
moderately deep over gravelly sand. Areas are irregular 
in shape and 10 to 500 acres in size. They are 50 to 60 
percent Lehr soil and 35 to 40 percent Bowdle soil. The 
two soils occur as areas so closely intermingled or so 
small that mapping them separately is not practical. 

Typically, the surface layer of the Lehr soil is dark 
grayish brown loam about 5 inches thick. The subsoil is 
brown, friable loam about 10 inches thick. The underlying 
material to a depth of 60 inches is multicolored, 
calcareous gravelly sand. 

Typically, the surface layer of the Bowdle soil is dark 
grayish brown loam about 7 inches thick. The subsoil is 
dark grayish brown, friable loam about 15 inches thick. 
The underlying material to a depth of 60 inches is 
multicolored, calcareous gravelly sandy loam and 
gravelly sand. In places the soil is dark to a depth of less 
than 16 inches. 

Included with these soils in mapping are small areas of 
Wabek soils on the higher convex parts of the 
landscape. These included soils make up less than 10 
percent of any one mapped area. They are shallower to 
gravelly sand than the Lehr and Bowdle soils. 

The content of organic matter and fertility are high in 
the Bowdle soil. The content of organic matter is 
moderate and fertility medium in the Lehr soil. 
Permeability is moderately rapid іп the subsoil of the 
Lehr soil and rapid or very rapid in the underlying 
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gravelly sand. It is moderate in the subsoil of the Bowdle 
soil and rapid in the underlying gravelly sand. Available 
water capacity is low in the Lehr soil and low or 
moderate in the Bowdle soil. Runoff is slow on both 
soils. 

Most of the acreage is cropland. The Bowdle soil is 
fairly well suited to cultivated crops, but the Lehr soil is 
poorly suited. Because the porous underlying material 
restricts root penetration, both soils are better suited to 
early maturing small grain than to row crops. Measures 
that control erosion and conserve moisture are the main 
management needs. Examples are tillage practices that 
leave crop residue on the surface. 

These soils are poorly suited to tame pasture and hay. 
The main limitations are the low available water capacity 
and shallow root zone in the Lehr soil. Crested 
wheatgrass is a suitable species. 

The Bowdle soil is well suited to range, but the Lehr 
soil is poorly suited. The shallow root zone and low 
available water capacity in the Lehr soil limit productivity. 
The native vegetation on the Lehr soil dominantly is 
needleandthread and grama grasses. That on the 
Bowdle soil dominantly is green needlegrass, western 
wheatgrass, and needleandthread. Overused areas are 
dominated by western wheatgrass, needleandthread, and 
blue grama. Also, weeds increase in extent on the Lehr 
soil. 

These soils are poorly suited to windbreaks and 
environmental plantings because they are droughty. No 
trees and shrubs grow well. Drought resistant species 
can be established, but optimum survival, growth, and 
vigor are unlikely. 

These soils are well suited to most kinds of building 
site development, but the sides of shallow excavations 
tend to cave in unless they are shored. The soils readily 
absorb the effluent from septic tank absorption fields, 
but they do not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. These soils are a probable source of sand and 
gravel for road construction. 

The Lehr soil is in capability subclass ІУе, Shallow to 
Gravel range site; the Bowdle soil is in capability 
subclass Пе, Silty range site. 


29—Exline-Harmony complex. These deep, nearly 
level soils are on lake plains. The somewhat poorly 
drained Exline soil is in microdepressions. The 
moderately well drained Harmony soil is adjacent to the 
microdepressions. Areas are irregular in shape and 10 to 
160 acres in size. They are 50 to 60 percent Exline soil 
and 30 to 40 percent Harmony soil. The two soils occur 
as. areas so closely intermingled that mapping them 
separately is not practical. 

Typically, the surface layer of the Exline soil is gray silt 
loam about 2 inches thick. The subsoil is dark gray, gray, 
and grayish brown, very firm silty clay about 17 inches 
thick. In the lower part it is calcareous and has 
accumulations of carbonate, salt, and gypsum that 
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extend into the underlying material. The underlying 
material to a depth of 60 inches is light olive gray, olive 
gray, and light brownish gray, calcareous silty clay, siity 
clay loam, and clay loam. In places, the surface layer 
and the subsoil аге thicker and the content of visible salt 
crystals is lower. 

Typically, the surface layer of the Harmony soil is dark 
gray silty clay loam about 8 inches thick. The subsoil is 
about 15 inches thick. It is dark gray, firm silty clay over 
grayish brown, friable, calcareous silty clay loam. The 
underlying material to a depth of 60 inches is 
calcareous, light brownish gray silty clay loam that has 
accumulations of carbonate and nests of gypsum and 
other salts. In places the subsoil contains less clay. 

Included with these soils in mapping are small areas of 
Cavour and Miranda soils. These included soils make up 
less than 10 percent of any one mapped area. The 
Cavour soils have a sodium affected subsoil. They are in 
positions on the landscape similar to those of the 
Harmony soil. The Miranda soils contain more sand 
throughout and less clay in the subsoil than the Exline 
Soil. They are in positions on the landscape similar to 
those of the Exline soil. 

The content of organic matter is moderate and fertility 
low in the Exline soil. The content of organic matter and 
fertility are high in the Harmony soil. The Exline soil has 
a sodium affected subsoil that restricts root penetration. 
Tilth is poor in both soils. Permeability is very slow in the 
Exline soil and moderately slow in the Harmony soil. 
Available water capacity is moderate or low in the Exline 
soil and high in the Harmony soil. The Exline soil has a 
seasonal water table at a.depth of 2.5 to 4.0 feet during 
wet periods. Runoff is very slow on the Exline soil and 
slow on the Harmony soil. The shrink-swell potential is 
high in the upper part of both soils and moderate in the 
lower part. 

Most of the acreage is cropland. The Exline soil 
generally is unsuited to cultivated crops and to tame 
pasture and hay because the dense, compact subsoil 
and high content of salts restrict root penetration and 
the availability of plant nutrients. The Harmony soil is 
well suited to cultivated crops, but it generally cannot be 
cropped because it occurs as areas too closely 
intermingled with areas of the Exline soil. Crop growth is 
uneven because it is severely restricted on the Exline 
Soil. Improving tilth and conserving moisture are the main 
concerns of management. Leaving crop residue on the 
surface when the soils are tilled, chiseling or subsoiling, 
and including grasses and legumes in the cropping 
system improve tilth and fertility and conserve moisture. 
Alfalfa, intermediate wheatgrass, and pubescent 
wheatgrass are the best grasses for tame pasture and 
hay. Optimum production, however, is unlikely. 

These soils are poorly suited to range. Native grass 
production is limited by the dense, compact subsoil and 
high content of salts in the Exline soil. The grass stand 
is thin on this soil. The native vegetation on the Exline 
soil dominantly is western wheatgrass and blue grama. 
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That on the Harmony soil dominantly is western 
wheatgrass, green needlegrass, and lesser amounts of 
bluestems. Overused areas are dominated by western 
wheatgrass, blue grama, and other short grasses. 

These soils generally are unsuited to windbreaks and 
environmental plantings. Trees and shrubs grow well on 
the Harmony soil. The dense, compact subsoil and the 
high content of salts in the Exline soil, however, restrict 
root penetration, the available water capacity, and the 
availability of plant nutrients. 

The Harmony soil is only fairly well suited to most 
kinds of building site development because of the high 
shrink-swell potential. Backfilling with sandy material, 
providing foundation drains, and diverting runoff away 
from the buildings, however, help to prevent the 
Structure damage caused by shrinking and swelling. 
Reinforcing foundations and footings also helps to 
prevent this damage. The Exline soil is poorly suited to 
building site development and septic tank absorption 
fields because of the wetness. The Harmony soil is 
poorly suited to septic tank absorption fields because of 
the restricted permeability. Enlarging the absorption area 
in these fields, however, helps to overcome the slow 
absorption of liquid waste. 

The Exline soil is in capability subclass Vis, Thin 
Claypan range site; the Harmony soil is in capability 
subclass lls, Clayey range site. 


30—Letcher-Parshall loams, 0 to 4 percent slopes. 
These deep, nearly level to undulating soils occur as 
эта! areas of outwash on uplands. The moderately well 
drained Letcher soil is in low, smooth to slightly 
hummocky areas. The well drained Parshall soil is in 
convex areas above the Letcher soil. Areas are irregular 
in shape and 20 to 320 acres in size. They are 35 to 45 
percent Letcher soil and 30 to 40 percent Parshall soil. 
The two soils occur as areas so closely intermingled that 
mapping them separately is not practical. 

Typically, the surface layer of the Letcher soil is about 
15 inches thick. The upper part is dark gray loam, and 
the lower part is gray fine sandy loam. The subsurface 
layer is light brownish gray fine sandy loam about 4 
inches thick. The subsoil is sodium affected. It is grayish 
brown, friable and very friable sandy loam about 14 
inches thick. In the lower part it is calcareous and has 
accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is grayish brown and light brownish gray, 
calcareous sandy loam, loam, and clay loam. 

Typically, the surface layer of the Parshall soil is dark 
grayish brown loam about 9 inches thick. The subsurface 
layer is grayish brown fine sandy loam about 7 inches 
thick. The subsoil is brown, friable fine sandy loam about 
14 inches thick. The underlying material to a depth of 60 
inches is light brownish gray, calcareous fine sandy loam 
over calcareous loamy fine sand that has accumulations 
of carbonate. In some areas gravelly sand is below a 
depth of 40 inches. In places a buried surface layer is in 
the underlying material. 
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Included with these soils in mapping are small areas of 
Miranda, Niobell, Stirum, Tally, and Williams soils. These 
included soils make up less than 25 percent of any one 
mapped area. Miranda and Niobell soils contain more 
clay in the subsoil than the Letcher soil and are higher 
on the landscape than the Letcher and Parshall soils. 
Also, Miranda soils have visible salt crystals within a 
depth of 16 inches. The poorly drained Stirum soils are 
in depressions. Tally and Williams soils are on knolls or 
slight rises. They do not have a sodium affected subsoil. 
Tally soils are not dark below a depth of 16 inches. 
Williams soils contain more clay in the subsoil than the 
Letcher and Parshall soils. 

The content of organic matter is moderate and fertility 
medium in the Letcher and Parshall soils. The Letcher 
soil has a sodium affected subsoil that restricts root 
penetration. Permeability is slow in the subsoil of the 
Letcher soil and slow to moderately rapid in the 
underlying material. It is moderately rapid in the Parshall 
soil. Available water capacity is low or moderate in the 
Letcher soil and moderate in the Parshall soil. Runoff is 
slow on both soils. The Letcher soil has a water table at 
a depth of 3.5 to 6.0 feet during wet periods. It has a 
moderate shrink-swell potential in the lower part of the 
underlying material. 

Most of the acreage is range. The native vegetation 
dominantly is little bluestem, prairie sandreed, 
needleandthread, and western wheatgrass. Overused 
areas are dominated by prairie sandreed, 
needleandthread, western wheatgrass, and sideoats 
grama. After continued overuse, Kentucky bluegrass and 
blue grama dominate the site. 

The Letcher soil is poorly suited and the Parshall soil 
fairly well suited to cultivated crops. These soils are 
better suited to small grain and alfalfa than to row crops. 
The subsoil of the Letcher soil takes in water slowly and 
releases it slowly to plants. Also, the sodium and other 
salts in the subsoil and underlying material of this soil 
restrict crop growth. Measures that control wind erosion 
and conserve moisture are the main management needs. 
Examples are tillage practices that leave crop residue on 
the surface and stripcropping. Including grasses and. 
legumes in the cropping system also helps to control 
wind erosion. 

These soils are well suited to tame pasture and hay 
(fig. 7). Alfalfa, intermediate wheatgrass, and smooth 
bromegrass are suitable. 

The Parshall soil is well suited to windbreaks and 
environmental plantings, but the Letcher soil is poorly 
suited. Tree growth is restricted by the sodium affected 
subsoil in the Letcher soil. All climatically suited trees 
and shrubs grow well on the Parshall soil. Preparing the 
site in the spring helps to control wind erosion. 

The Letcher soil is suitable as a site for most buildings 
but is only fairly well suited to buildings with basements 
because of the moderate shrink-swell potential and the 
wetness. Backfilling with sandy material, providing 
foundation drains, and diverting runoff away from the 
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buildings help to prevent the damage caused by 
shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. The Parshall 
. Soil is well suited to building site development, but the 
sides of shallow excavations tend to cave in unless they 
are shored. The Parshall soil is well suited to septic tank 
absorption fields, but the Letcher soil generally is 
unsuited because of the wetness and the restricted 
permeability. 

The Letcher soil is in capability subclass IVe, Sandy 
range site; the Parshall soil is in capability subclass llle, 
Sandy range site. 


31—Harmony silty clay loam. This deep, moderately 
well drained, nearly level soil is on lake plains. Areas are 
irregular in shape and 10 to about 115 acres in size. 
Slopes are long and smooth. . 

Typically, the surface layer is dark gray silty clay loam 
about 8 inches thick. The subsoil is about 15 inches 
thick. It is dark gray, firm silty clay over grayish brown, 
friable, calcareous silty clay loam. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous silty clay loam that has accumulations of 
carbonate and nests of gypsum and other salts. 

Included with this soil in mapping are small areas of 
Arnegard, Bearden, Exline, and Rentill soils. These soils 
make up less than 15 percent of any one mapped area. 
Exline soils have a sodium affected subsoil. They are 
slightly lower on the landscape than the Harmony soil. 
Arnegard and Rentill soils contain more sand and less 
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clay in the subsoil than the Harmony soil. Also, they are 
slightly higher on the landscape. The somewhat poorly 
drained Bearden soils are in slight depressions. 

The content of organic matter and fertility are high in 
the Harmony soil. Tilth is poor. Permeability is 
moderately slow. Available water capacity is high. Runoff 
is slow. Тһе shrink-swell potential is high. 

Most of the acreage is cropland. This soil is well suited 
to cultivated crops and to tame pasture and hay. 
Measures that improve tilth and conserve moisture are 
the main management needs. Examples are leaving crop 
residue on the surface when the soil is tilled and 
including grasses and legumes in the cropping system. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass, green needlegrass, 
and lesser amounts of bluestem. Overused areas are 
dominated by western wheatgrass and short grasses. 

This soil is fairly well suited to windbreaks and 
environmental plantings. The clayey subsoil can restrict 
the penetration of tree roots. All climatically suited trees 
and shrubs grow well, except for those that require an 
abundant supply of moisture. 

Because of the high shrink-swell potential, this soil is 
only fairly well suited to building site development. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff away from the buildings, 
however, help to prevent the structure damage caused 
by shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. The soil is 
poorly suited to septic tank absorption fields because of 


Figure 7 一 4n area of Letcher-Parshall loams, 0 to 4 percent slopes, used for tame pasture. 
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the restricted permeability. Enlarging the absorption area 
in these fields, however, helps to overcome the slow 
absorption of liquid waste. 

The capability subclass is 115; Clayey range site. 


32—Harmony-Exline complex. These deep, nearly 
level soils are on lake plains. The moderately well 
drained Harmony soil is on the higher parts of the 
landscape. The somewhat poorly drained Exline soil is in 
microdepressions. Areas are irregular in shape and 15 to 
400 acres in size. They are 50 to 60 percent Harmony 
soil and 20 to 30 percent Exline soil. The two soils occur 
as areas so closely intermingled or so small that 
mapping them separately is not practical. 

Typically, the surface layer of the Harmony soil is dark 
gray silty clay loam about 8 inches thick. The subsoil is 
about 15 inches thick. It is dark gray, firm silty clay over 
grayish brown, friable, calcareous silty clay loam. The 
underlying material to a depth of 60 inches is light 
brownish gray, calcareous silty clay loam that has 
accumulations of carbonate and nests of gypsum and 
other salts. Іп places the subsoil contains less clay. 

Typically, the surface layer of the Exline soil is gray silt 
loam about 2 inches thick. The subsoil is dark gray, gray, 
and grayish brown, very firm silty clay about 17 inches 
thick. In the lower part it is calcareous and has 
accumulations of carbonate, salts, and gypsum that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is light olive gray, olive 
gray, and light brownish gray, calcareous silty clay, silty 
clay loam, and clay loam. In places the surface layer and 
the subsoil are thicker and the content of visible salt 
crystals is lower. 

Included with these soils in mapping are small areas of 
Arnegard and Rentill soils. These included soils make up 
less than 15 percent of any one mapped area. They are 
slightly higher on the landscape than the Exline and 
Harmony soils. Arnegard soils contain more sand 
throughout and less clay in the subsoil than the Harmony 
soil. Rentill soils contain more sand throughout and less 
clay in the upper part than the Harmony soil. 

The content of organic matter and fertility are high in 
the Harmony soil. The content of organic matter is 
moderate and fertility low in the Exline soil. The Exline 
soil has a sodium affected subsoil that restricts root 
penetration. Tilth is fair in the Harmony soil and poor in 
the Exline soil. Permeability is moderately slow in the 
Harmony soil and very slow in the Exline soil. Available 
water capacity is high in the Harmony soil and low or 
moderate in the Exline soil. A seasonal water table is at 
a depth of 2.5 to 4.0 feet in the Exline soil during wet 
periods. Runoff is slow on the Harmony soil and very 
slow on the Exline soil. The shrink-swell potential is high 
in the upper part of both soils and moderate in the lower 
part. 

Most of the acreage is cropland. The Harmony soil is 
well suited to cultivated crops and to tame pasture and 
hay. The Exline 501 generally is unsuited, however, 
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because the dense, compact subsoil and high content of 
salts restrict root penetration and the availability of plant 
nutrients. Crop growth is uneven because it is severely 
restricted on the Exline soil. Measures that improve tilth 
and conserve moisture are the main management needs. 
Examples are leaving crop residue on the surface when 
the soils are tilled, chiseling or subsoiling, and including 
grasses and legumes in the cropping system. Alfalfa, 
intermediate wheatgrass, and pubescent wheatgrass аге 
the best grasses for tame pasture and hay. Optimum 
production is unlikely, however, on the Exline soil. 

These soils are suited to range. The native vegetation 
on the Harmony soil dominantly is western wheatgrass, 
green needlegrass, and lesser amounts of bluestems. 
That on the Exline soil dominantly is western wheatgrass 
and blue grama. Overused areas are dominated by 
western wheatgrass, blue grama, and buffalograss. 
Saltgrass increases in extent if the Exline soil is 
overused. 

The Harmony soil is only fairly well suited to 
windbreaks and environmental plantings because the 
clayey subsoil restricts root penetration. All climatically 
suited trees and shrubs grow well, except for those that 
require an abundant supply of moisture. The Exline soil 
generally is unsuited to trees and shrubs because the 
dense, compact subsoil and the high content of salts 
severely restrict root penetration. Optimum growth and 
survival are unlikely. 

The Harmony soi! is better than the Exline soil as a 
site for buildings because of the wetness in the Exline 
soil. Because of the high shrink-swell potential, however, 
it is only fairly well suited to building site development. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff away from the buildings help 
to prevent the structure damage caused by shrinking and 
swelling. Reinforcing foundations and footings also helps 
to prevent this damage. 

The Harmony soil is poorly suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area in these fields, however, 
helps to overcome the slow absorption of liquid waste. 
The Exline soil generally is unsuited to septic tank 
absorption fields because of the wetness and the 
restricted permeability. 

The Harmony soil is in capability subclass Ils, Clayey 
range site; the Exline soil is in capability subclass Vis, 
Thin Claypan range site. 


37—Straw loam, channeled. This deep, moderately 
well drained, nearly level soil is on flood plains that are 
dissected by stream channels. It is frequently flooded for 
brief periods. Areas are long and narrow and 20 to 300 
acres in size. 

Typically, the surface layer is very dark gray, 
calcareous loam about 5 inches thick. The subsurface 
layer is dark gray loam about 10 inches thick. The upper 
7 inches of underlying material is grayish brown, 
calcareous, stratified loam, fine sandy loam, and silt 
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loam. The next 11 inches is dark grayish brown loam. 
The next 7 inches is calcareous, light brownish gray 
sandy loam. The lower part to a depth of 60 inches is 
grayish brown, calcareous, stratified loam and loamy 
sand. In some areas the soil is not calcareous in the 
upper part. In other areas it is more poorly drained. 

Included with this soil in mapping are small areas of 
Divide, Harriet, Lehr, and Ranslo soils. These soils make 
up less than 15 percent of any one mapped area. Divide 
soils contain more carbonates within a depth of 16 
inches than the Straw soil and have gravelly sand at a 
depth of 20 to 36 inches. They occur as areas 
intermingled with some areas of the Straw soil. Harriet 
and Ranslo soils contain more clay than the Straw soil 
and have salts in the subsoil. They occur as areas 
intermingled with some areas of the Straw soil. Lehr soils 
have gravelly sand within a depth of 20 inches. They are 
on the higher parts of the landscape. 

The content of organic matter and fertility are high in 
the Straw soil. Permeability and available water capacity 
are moderate. A water table is at a depth of 3 to 6 feet 
during wet periods. Runoff is slow. 

Most of the acreage supports native grasses and is 
used for grazing. This soil is well suited to range. The 
native vegetation dominantly is big bluestem and lesser 
amounts of western wheatgrass and green needlegrass. 
Overused areas are dominated by western wheatgrass 
and Kentucky bluegrass. 

Because of the meandering channels and the flooding, 
this soil is poorly suited to cultivated crops. Areas that 
are accessible to farm machinery are well suited to tame 
pasture and hay. Alfalfa, intermediate wheatgrass, and 
smooth bromegrass grow well. Silt.and debris deposited 
by floodwater in some years damage pasture plants and 
hinder haying. 

This soil generally is unsuited to windbreaks and 
environmental plantings. Trees and shrubs can be 
planted for special purposes on selected sites. 

This soil generally is unsuitable as a site for buildings 
and sanitary facilities because of the flooding. 

The capability subclass is Viw; Overflow range site. 


38—Regan silt loam. This deep, poorly drained, level 
soil is on flood plains along glacial melt water channels 
and in depressions in glacial lake plains. It is 
occasionally flooded for long periods. Areas are 20 to 
220 acres in size. Most are irregular in shape, but some 
are long and narrow. 

Typically, the surface layer is dark gray, calcareous silt 
loam about 8 inches thick. Below this is a transitional 
layer of gray, calcareous silt loam about 15 inches thick. 
The underlying material to a depth of 60 inches is 
calcareous, light gray and gray silt loam and silty clay 
loam. In places visible salt crystals аге іп the upper part 
of the 501. 

Included with this soil in mapping are small areas of 
Bearden, Lehr, and Ranslo soils. These soils make up 
less than 15 percent of any one mapped area. The 
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somewhat poorly drained Bearden soils are slightly 
higher on the landscape than the Regan soil. Lehr soils 
have gravelly sand within a depth of 20 inches. They are 
on high terraces. Ranslo soils have a sodium affected 
subsoil. They are near the outer edge of the mapped 
areas. 

The content of organic matter is high and fertility 
medium in the Regan soil. Permeability is moderately 
slow or moderate. Available water capacity is high. A 
water table is within a depth of 1 foot during wet periods. 
Runoff is very slow. 

Most of the acreage supports native grasses and is 
used for grazing. This soil is well suited to range. The tall 
prairie grasses are highly productive because they 
benefit from the high water table. The native vegetation 
dominantly is big bluestem, switchgrass, and indiangrass. 
Overused areas are dominated by inland saltgrass, 
Kentucky bluegrass, and western wheatgrass. 

This soil is poorly suited to cultivated crops because 
the wetness delays tillage in the spring and during other 
wet periods. Artificial drainage generally is not feasible. 
The high content of lime in the surface layer adversely 
affects the availability of plant nutrients. The main 
concerns of management are removing the excess water 
and controlling wind erosion. Tillage practices that leave 
crop residue on the surface and cover crops help to 
control wind erosion. 

This soil is fairly well suited to tame pasture and hay, 
but the choice of tame pasture plants is limited mainly to 
water tolerant species. Examples are Garrison creeping 
foxtail and reed canarygrass. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, especially those that require an 
abundant supply of moisture. 

This soil generally is unsuited to building site 
development and sanitary facilities because of the 
wetness and the flooding. 

The capability subclass is IVw; Subirrigated range site. 


40A—Mondamin silty clay loam, 0 to 3 percent 
slopes. This deep, nearly level, moderately well drained 
soil is on uplands. Areas are irregular in shape and 20 to 
200 acres in size. Slopes are smooth or slightly corivex. 

Typically, the surface layer is dark gray silty clay loam 
about 5 inches thick. The subsoil is about 30 inches of 
dark gray, grayish brown, and light brownish gray, firm 
silty clay loam and silty clay. In the lower part it has 
accumulations of carbonate. The underlying material to a 
depth of 60 inches is light brownish gray, calcareous silty 
clay loam. In places the subsoil contains less clay. 

Included with this soil in mapping are small areas of 
Grail, Nishon, and Tonka soils. These soils make up less 
than 15 percent of any one mapped area. Grail soils are 
dark to a depth of more than 16 inches. They are in 
swales. The poorly drained Nishon and Tonka soils are 
in shallow depressions. 

The content of organic matter is high and fertility 
medium or high in the Mondamin soil. Tilth is fair. 
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Permeability is moderately slow or slow. Available water 
capacity is high. A water table is at a depth of 5 to 6 feet 
during wet periods. Runoff is slow. The shrink-swell 
potential is high in the subsoil. 

Most of the acreage is cropland. This soil is well suited 
to cultivated crops and to tame pasture and hay. 
Conserving moisture and improving tilth are the main 
concerns of management. Tillage practices that leave 
crop residue on the surface, timely tillage, and chiseling 
or subsoiling increase the rate of water intake, conserve 
moisture, and improve tilth. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass and green 
needlegrass. Overused areas are dominated by western 
wheatgrass and short grasses. 

This soil is only fairly well suited to windbreaks and 
environmental plantings. It takes in water slowly, and the 
clayey subsoil can restrict the penetration of plant roots. 

Because of the high shrink-swell potential, this soil is 
poorly suited to building site development. Backfilling 
with sandy material, providing foundation drains, and 
diverting runoff away from the buildings, however, help to 
prevent the structure damage caused by shrinking and 
swelling. Reinforcing foundations and footings also helps 
to prevent this damage. 

Because of the restricted permeability, this soil is 
poorly suited to septic tank absorption fields. Enlarging 
the absorption area of these fields, however, helps to 
overcome the slow absorption of liquid waste. 

The capability subclass is Ils; Clayey range site. 


40B—Mondamin silty clay loam, 3 to 6 percent 
slopes. This deep, gently sloping, well drained soil is on 
uplands. Areas are irregular in shape and 10 to 100 
acres in size. Slopes are smooth or convex. 

Typically, the surface layer is dark gray silty clay loam 
about 5 inches thick: The subsoil is about 30 inches of 
dark gray, grayish brown, and light brownish gray, firm 
silty clay loam and silty clay. In the lower part it has 
accumulations of carbonate. The underlying material to a 
depth of 60 inches is light brownish gray, calcareous silty 
clay loam. In places the subsoil contains less clay. 

Included with this soil in mapping are small areas of 
Grail, Nishon, and Tonka soils. These soils make up less 
than 15 percent of any one mapped area. Grail soils are 
dark to a depth of more than 16 inches. They are in 
swales. The poorly drained Nishon and Tonka soils are 
in shallow depressions. 

The content of organic matter is high and fertility 
medium or high in the Mondamin soil. Tilth is fair. 
Permeability is moderately slow or slow. Available water 
capacity is high. A water table is at a depth of 5 to 6 feet 
during wet periods. Runoff is medium. The shrink-swell 
potential is high in the subsoil. 

Most of the acreage is cropland. This soil is fairly well 
suited to cultivated crops and to tame pasture and hay. 
Controlling erosion, conserving moisture, increasing the 
rate of water intake, and improving tilth are the main 
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concerns of management. Tillage practices that leave 
crop residue on the surface help to control erosion and 
conserve moisture. Inclusion of grasses and legumes in 
the cropping system, timely tillage, and chiseling or 
subsoiling increase the rate of water intake and improve 
tilth and fertility. 

This soil is well suited to range. The native vegetation 
dominantly is western wheatgrass and green 
needlegrass. Overused areas are dominated by western 
wheatgrass and short grasses. 

This soil is only fairly well suited to windbreaks and 
environmental plantings. It takes in water slowly, and the 
clayey: subsoil can restrict the penetration of plant roots. 

Because of the high shrink-swell potential, this soil is 
poorly suited to building site development. Backfilling 
with sandy material, providing foundation drains, and 
diverting runoff away from the buildings, however, help to 
prevent the structure damage caused by shrinking and 
swelling. Reinforcing foundations and footings also helps 
to prevent this damage. 

Because of the restricted permeability, this soil is 
poorly suited to septic tank absorption fields. Enlarging 
the absorption area of these fields, however, helps to 
overcome the slow absorption of liquid waste. 

The capability subclass is е; Clayey range site. 


43C—Wabek-Bowdle complex, 3 to 15 percent 
slopes. These undulating to rolling soils are on outwash 
plains and terraces. The excessively drained Wabek soil 
is on the crest of ridges and knolls. It is shallow over 
gravelly sand. Scattered stones are on the surface in 
some areas. The well drained Bowdle soil is on lower 
side slopes and in swales. It is moderately deep over 
gravelly sand. Areas are irregular in shape and 10 to 120 
acres in size. They are 45 to 55 percent Wabek soil and 
35 to 45 percent Bowdle soil. The two soils occur as 
areas so closely intermingled or so small that mapping 
them separately is not practical. 

Typically, the surface layer of the Wabek soil is dark 
grayish brown gravelly loam about 6 inches thick. The 
upper 3 inches of the underlying material is dark grayish 
brown, calcareous gravelly sandy loam. The lower part to 
a depth of 60 inches is calcareous, multicolored gravelly 
sand. 

Typically, the surface layer of the Bowdle soil is dark 
grayish brown loam about 7 inches thick. The subsoil is 
dark grayish brown, friable loam about 15 inches thick. 
The underlying material to a depth of 60 inches is 
multicolored, calcareous gravelly sandy loam and 
gravelly sand. In places the soil is dark to a depth of less 
than 16 inches. 

Included with these soils in mapping are small areas of 
Lehr and Williams soils. These included soils make up 
less than 10 percent of any one mapped area. Lehr soils 
have gravelly sand at a depth of 14 to 20 inches. They 
are on side slopes. Williams soils formed in glacial till. 
They are on the lower parts of the landscape. 

The content of organic matter is moderate or low in 
the Wabek soil. Fertility is low. The content of organic 
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matter and fertility are high in the Bowdle soil. 
Permeability is very rapid in the Wabek soil. It is 
moderate in the subsoil of the Bowdle soil and rapid in 
the underlying gravelly sand. Available water capacity is 
low in the Wabek soil and low or moderate in the 
Bowdle soil. Runoff is slow on both soils. 

Most of the acreage is cropland. The Wabek soil 
generally is unsuited to cultivated crops and to tame 
pasture and hay because it is shallow to gravelly sand 
and has low available water capacity. The Bowdle soil is 
fairly well suited, but the porous underlying material 
restricts root penetration. 

These soils are poorly suited to range. The native 
vegetation on the Wabek soil dominantly is 
needleandthread, blue grama, and threadleaf sedge. 
Overused areas are dominated by thin stands of blue 
and hairy grama, threadleaf sedge, and weeds. The 
native vegetation on the Bowdle soil dominantly is green 
needlegrass, western wheatgrass, and needleandthread. 
Overused areas are dominated by western wheatgrass 
and needleandthread. 

These soils generally are unsuited to windbreaks and 
environmental plantings. Trees and shrubs can be 
established on the Bowdle soil, but optimum survival and 
growth rates are unlikely. 

These soils are only fairly well suited to building site 
development because of the slope. Land leveling is 
needed in some of the more sloping areas. The sides of 
shallow excavations tend to cave in unless they are 
shored. The soils are poorly suited to most sanitary 
facilities. They readily absorb the effluent from septic 
tank absorption fields, but they do not adequately filter 
the effluent. The poor filtering capacity may result in the 
pollution of ground water. The soils are a probable 
source of sand and gravel for road construction. 

The Wabek soil is in capability subclass Vis, Very 
Shallow range site; the Bowdle soil is in capability 
subclass llle, Silty range site. 


44D—Wabek gravelly loam, 6 to 20 percent slopes. 
This excessively drained, gently rolling to hilly soil is on 
ridges and hills on outwash plains and terraces. It is very 
shallow or shallow over gravelly sand. Scattered stones 
are on some of the higher hills and ridges. Areas are 5 
to 250 acres in size. Most are long and narrow, but 
some are irregular in shape. Slopes are short and 
convex. 

Typically, the surface layer is dark grayish brown 
gravelly loam about 6 inches thick. The upper 3 inches 
of the underlying material is dark grayish brown, 
calcareous gravelly sandy loam. The lower part to a 
depth of 60 inches is multicolored, calcareous gravelly 
sand. 

Included with this soil in mapping are small areas of 
Bowdle and Lehr soils. These soils make up less than 15 
percent of any one mapped area. They are deeper to 
gravelly sand than the Wabek soil. Lehr soils are on the 
middle parts of the landscape, and Bowdle soils are on 
the lower parts. 
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The content of organic matter is moderate or low and 
fertility low in the Wabek soil. Permeability is very rapid. 
Available water capacity is low. Runoff is slow. 

Most of the acreage supports native grasses and is 
used for grazing. This soil is poorly suited to range. The 
native vegetation dominantly is needleandthread, blue 
grama, and threadleaf sedge. Overused areas are 
dominated by blue and hairy grama, threadleaf sedge, 
and weeds. After continued overuse, bare areas are 
common and erosion is a serious problem. 

This soil generally is unsuited to cultivated crops, 
windbreaks and environmental plantings, and tame 
pasture and hay. The shallow root zone and the low 
available water capacity are the main limitations. 

Because of the slope, this soil is only fairly well suited 
to building site development. Land leveling is needed in 
some areas. The sides of shallow excavations tend to 
cave in unless they are shored. The soil readily absorbs 
the effluent from septic tank absorption fields, but it does 
not adequately filter the effluent. The poor filtering 
capacity may result in the pollution of ground water. The 
Soil is a probable source of sand and gravel for road 
construction. 

The capability subclass is М/5; Very Shallow range site. 


45B—Wabek-Lehr complex, 2 to 9 percent slopes. 
These gently undulating to gently rolling soils are on 
outwash plains and terraces. They are shallow to gravel. 
The excessively drained Wabek soil is on the upper 
convex parts of the landscape. А few small stones are 
on some of the ridges. The somewhat excessively 
drained Lehr soil is on the middle and lower side slopes. 
Areas are irregular in shape and 5 to 100 acres in size. 
They are 45 to 55 percent Wabek soil and 25 to 35 
percent Lehr soil. The two soils occur as areas so 
closely intermingled that mapping them separately is not 
practical. 

Typically, the surface layer of the Wabek soil is dark 
grayish brown gravelly loam about 6 inches thick. The 
upper 3 inches of underlying material is dark grayish 
brown, calcareous gravelly sandy loam. The lower part to 
a depth of 60 inches is multicolored, calcareous gravelly 
sand. 

Typically, the surface layer of the Lehr soil is dark 
grayish brown loam about 5 inches thick. The subsoil is 
brown loam about 10 inches thick. The underlying 
material to a depth of 60 inches is calcareous, 
multicolored gravelly sand. In places the gravelly sand is 
at a depth of more than 20 inches. 

Included with these soils in mapping are small areas of 
Bowdle and Williams soils. These included soils make up 
less than 20 percent of any one mapped area. Bowdle 
soils are 20 to 40 inches deep over gravelly sand. They 
are in swales. Williams soils formed in glacial till. They 
are adjacent to glacial till uplands. 

The content of organic matter is moderate in the Lehr 
and Wabek soils. Fertility is low in the Wabek soil and 
medium in the Lehr soil. Permeability is very rapid in the 
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Wabek soil. It is moderately rapid in the subsoil of the 
Lehr soil and rapid or very rapid in the underlying 
gravelly sand. Available water capacity is low in both 
soils. Runoff is slow. 

Most of the acreage supports native grasses and is 
used for grazing. These soils are best suited to range. 
The native vegetation dominantiy is needleandthread, 
blue grama, and threadleaf sedge. Overused areas are 
dominated by blue grama, threadleaf sedge, and weeds. 

The Wabek soil generally is unsuited to cultivated 
crops and to tame pasture and hay because it is shallow 
to gravelly sand and has low available water capacity. 
The Lehr soil is poorly suited because of the low 
available water capacity and the porous underlying 
material, which restricts root penetration. 

These soils generally are unsuited to windbreaks and 
environmental plantings. Trees and shrubs can be 
established on the Lehr soil, but optimum survival and 
growth rates are unlikely. 

These soils are well suited to most kinds of building 
site development, but the sides of shallow excavations 
tend to cave in unless they are shored. The soils readily 
absorb the effluent from septic tank absorption fields, 
but they do not adequately filter the effluent. The poor 
filtering capacity may result in the pollution of ground 
water. 

Тһе Марек soil is in capability subclass Vis, Very 
Shallow range site; the Lehr soil is in capability subclass 
IVe, Shallow to Gravel range site. 


52B—Lihen-Parshall fine sandy loams, 0 to 6 
percent slopes. These deep, well drained, nearly level 
to undulating soils are on uplands. The Lihen soil is on 
knolls and side slopes. The Parshall soil is on toe slopes 
and in swales. Slopes are smooth and convex. Areas are 
10 to 100 acres in size and are irregular in shape. They 
are 50 to 60 percent Lihen soil and 25 to 35 percent 
Parshall soil. The soils occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the surface layer of the Lihen soil is dark 
grayish brown fine sandy loam about 15 inches thick. 
The next 6 inches is grayish brown fine sand. The 
` underlying material to a depth of 60 inches is pale brown 
fine sand. 

Typically, the surface layer of the Parshall soil is dark 
gray fine sandy loam about 8 inches thick. The subsoil is 
dark gray fine sandy loam about 11 inches thick. The 
upper part of the underlying material is dark grayish 
brown fine sandy loam. The lower part to a depth of 60 
inches is grayish brown loamy sand. 

Included with these soils in mapping are small areas of 
Lehr and Williams soils. These included soils make up 
less than 20. percent of any one mapped area. They are 
in positions on the landscape similar to those of the 
Lihen soil. Lehr soils have gravelly sand within a depth 
of 20 inches. Williams soils contain more clay throughout 
than the Lihen and Parshall soils. 
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The content of organic matter is low or moderate in 
the Lihen soil and moderate in the Parshall soil. Fertility 
is medium in both soils. Permeability is rapid in the Lihen 
soil and moderately rapid in the Parshall soil. Available 
water capacity is low in the Lihen soil and moderate in 
the Parshall soil. Runoff is slow on both soils. 

Most of the acreage is cropland. These soils are only 
fairly well suited to cultivated crops. The major concern 
of management is controlling wind erosion. Droughtiness 
also is a concern on the Lihen soil. Tillage practices that 
leave crop residue on the surface, field windbreaks, 
stripcropping, and inclusion of grasses and legumes in 
the cropping system help to control wind erosion and 
conserve moisture. 

А cover of tame pasture plants or hay is effective in 
controlling wind erosion. A mulch of crop residue helps 
to control wind erosion until the pasture plants are 
established. Suitable species are alfalfa, intermediate 
wheatgrass, and smooth bromegrass. 

These soils are well suited to range. The native 
vegetation dominantly is needleandthread and prairie 
sandreed. Bluestems, blue grama, and western 
wheatgrass are less extensive. Overused areas are 
dominated by prairie sandreed, blue grama, 
needleandthread, and Kentucky bluegrass. 

These soils are well suited to windbreaks and 
environmental plantings. Only evergreens grow well, 
however, on the Lihen soil. All climatically suited trees 
and shrubs grow well on the Parshall soil. Planting after. 
minimum site preparation helps to control wind erosion. 

These soils are well suited to building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. Both soils readily 
absorb the effluent from septic tank absorption fields, 
but the Lihen soil does not adequately filter the effluent. 
The: poor filtering capacity may result in the pollution of 
ground water. 

The Lihen soil is in capability subclass IVe, the 
Parshall soil in capability subclass llle; both soils are in 
Sandy range site. 


52D—Lihen loamy fine sand, 6 to 20 percent 
slopes. This deep, well drained, moderately sloping to 
moderately steep soil is on convex ridgetops, knolls, and 
short side slopes in the uplands. Areas are irregular in 
shape and range from 5 to 100 acres in size. 

Typically, the surface layer is dark grayish brown 
loamy fine sand about 15 inches thick. The next 6 inches 
is grayish brown fine sand. The underlying material to a 
depth of 60 inches is pale brown fine sand. 

Included with this soil in mapping are small areas of 
Parshall, Tally, and Wabek soils. These soils make up 
less than 15 percent of any one mapped area. Parshall 
and Tally soils contain less sand in the subsoil than the 
Lihen soil. Also, Parshall soils are dark to a depth of 
more than 16 inches. They are on the lower parts of the 
landscape. Tally soils occur as areas intermingled with 
areas of the Lihen soil. Wabek soils are on ridgetops. 
They have gravelly sand within a depth of 14 inches. 
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The content of organic matter is moderate and fertility 
medium in the Lihen soil. Permeability is rapid. Available 
water capacity is low. Runoff is slow. 

Most areas support native grass. Many small areas are 
farmed along with adjacent soils. This soil is well suited 
to range. The natura! vegetation dominantly is prairie 
sandreed, little bluestem, and sand bluestem. 
Switchgrass and needleandthread are less extensive. 
Overused areas are dominated by prairie sandreed. After 
continued overuse, bare areas are common and wind 
erosion is a serious problem. 

This soil generally is unsuited to cultivated crops 
because it is susceptible to wind erosion. A cover of 
tame pasture plants or hay is effective in controlling wind 
erosion. A mulch of crop residue helps to control wind 
erosion until the pasture plants are established. Suitable 
species are alfalfa, intermediate wheatgrass, and smooth 
bromegrass. 

This soil is poorly suited to windbreaks and 
environmental plantings. The species selected for 
planting should be limited to evergreens. Pianting the 
trees in sod or crop aftermath without prior site 
preparation helps to contro! wind erosion. 

Because of the slope, this soil is only fairly well suited 
to most kinds of building site development. Land shaping 
is needed in most areas. The sides of shallow 
excavations tend to cave in unless they are shored. In 
the less sloping areas, the soil readily absorbs the 
effluent from septic tank absorption fields, but it does not 
adequately filter the effluent. The poor filtering capacity 
may result in the pollution of ground water. 

The capability subclass is Vie; Sands range site. 


54B—Tansem-Roseglen loams, 2 to 6 percent 
slopes. These deep, gently undulating and undulating 
soils are on lake plains. The well drained Tansem soil is 
on the higher convex parts of the landscape. The 
moderately well drained Roseglen soil is in swales and 
the lower concave areas. In some of the higher lying 
areas, scattered stones are on the surface. Areas are 
irregular in shape and range from 20 to more than 400 
acres in size. They are 50 to 60 percent Tansem soil 
and 20 to 30 percent Roseglen soil. The two soils occur 
as areas.so closely intermingled or so small that 
mapping them separately is not practical. 

Typically, the surface layer of the Tansem soil is dark 
grayish brown loam about 7 inches thick. The subsoil is 
dark grayish brown, friable loam about 8 inches thick. 
The upper 14 inches of the underlying material is white, 
calcareous silt loam. The next 25 inches is light gray and 
light brownish gray, calcareous loam. The lower part to a 
depth of 60 inches is light brownish gray, calcareous clay 
loam stratified with thin layers of very fine sand. 

Typically, the surface layer of the Roseglen soil is dark 
gray loam about 9 inches thick. The subsoil is grayish 
brown and light brownish gray, friable loam about 24 
inches thick. In the lower part it is calcareous and has 
accumulations of carbonate that extend into the 
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underlying material. The upper part of the underlying 
material is white, calcareous silt loam. The next part is 
light yellowish brown, calcareous gravelly sand. The 
lower part to a depth of 60 inches is light gray, 
calcareous, stratified sandy loam to clay loam. 

Included with these soils in mapping are small areas of 
Bryant, Grassna, Lehr, and Tansem Variant soils. These 
included soils make up less than 15 percent of any one 
mapped area. Bryant and Grassna soils contain more silt 
and less sand between depths of 10 and 40 inches than 
the Tansem and Roseglen soils. Bryant soils are in 
positions on the landscape similar to those of the 
Tansem soil, and Grassna soils are in positions similar to 
those of the Roseglen soil. Lehr soils have gravelly sand 
within a depth of 20 inches. They occur as areas 
intermingled with areas of the Tansem soil. Tansem 
Variant soils have lime near the surface. They are on 
narrow, convex ridges. 

The content of organic matter is moderate and fertility 
medium in the Tansem soil. The content of organic 
matter and fertility are high in the Roseglen soil. 
Permeability is moderate in both soils. Available water 
capacity is high. Runoff is medium on the Tansem soil 
and slow on the Roseglen soil. The shrink-swell potential 
is moderate in both soils. 

Most of the acreage is cropland. These soils are well 
suited to cultivated crops and to alfalfa, intermediate 
wheatgrass, and smooth bromegrass for tame pasture 
and hay. Measures that control erosion and conserve 
moisture are the main management needs. Examples 
are tillage practices that leave crop residue on the 
surface. Contour farming and terracing also can help to 
control erosion, but slopes generally are too short and 
irregular for contouring and terracing. Grassed 
waterways help to keep gullies from forming. 

These soils are well suited to range. The native 
vegetation dominantly is western wheatgrass and 
needlegrasses. Overused areas are dominated by 
western wheatgrass, needleandthread, and Kentucky 
bluegrass. 

These soils are well suited to windbreaks and 
environmental plantings. Most of the climatically suited 
trees and shrubs grow well. Those that require an 
abundant supply of moisture grow well on the Roseglen 
Soil. 

The Tansem soil is well suited to most kinds of 
building site development. The Roseglen soil is only 
fairly well suited because of the moderate shrink-swell 
potential. Backfilling with sandy material, providing 
foundation drains and diverting runoff away from the 
buildings, however, help to prevent the structure damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. These soils are well suited to septic tank 
absorption fields. 

The Tansem soil is in capability subclass lle, the 
Roseglen soil in capability subclass llc; both soils are in 
Silty range site. 
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55A—Parshall-Tally fine sandy loams, 0 to 3 
percent slopes. These deep, nearly level and gently 
undulating, well drained soils are on uplands. The 
Parshall soil is on smooth slopes or in shallow swales, 
and the Tally soil is on the higher convex parts of the 
landscape. Areas are irregular in shape and 10 to 100 
acres in size. They are 40 to 45 percent Parshall soil and 
35 to 40 percent Tally soil. The two soils occur as areas 
50 closely intermingled ог so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Parshall soil is dark 
gray fine sandy loam about 8 inches thick. The subsoil is 
dark gray, very friable fine sandy loam about 11 inches 
thick. The upper part of the underlying material is dark 
grayish brown fine sandy loam. The lower part to a depth 
of 60 inches is grayish brown loamy sand. In some areas 
a gravelly layer is below a depth of 40 inches. 

Typically, the surface layer of the Tally soil is dark 
grayish brown fine sandy loam about 8 inches thick. The 
subsoil is grayish brown, brown, and light brownish gray, 
friable fine sandy loam about 20 inches thick. The 
underlying material to a depth of 60 inches is light 
brownish gray loamy fine sand and loamy sand. In 
places shaly clay loam glacial till is within a depth of 40 
inches. 

included with these soils in mapping are small areas of 
Letcher, Niobell, Noonan, and Williams soils. These 
included soils make up less than 20 percent of any one 
mapped area. Williams soils contain more clay in the 
subsoil than the Parshall and Tally soils. Their position 
on the landscape is similar to that of the Tally soil. 
Letcher, Niobell, and Noonan soils have a sodium 
affected subsoil. They are on the lower parts of the 
landscape. 

The content of organic matter is moderate and fertility 
medium in the Tally and Parshall soils. Permeability is 
moderately rapid. Available water capacity is moderate. 
Runoff is slow. 

Most of the acreage is cropland. These soils are fairly 
well suited to cultivated crops. Measures that control 
wind erosion and conserve moisture are the main 
management needs. Examples are tillage practices that 
leave crop residue on the surface, field. windbreaks, 
stubble mulching, and stripcropping. 

А cover of tame pasture plants or hay is effective in 
controlling erosion. A mulch of crop residue helps to 
contro! wind erosion until the pasture plants are 
established. Suitable species are alfalfa, intermediate 
wheatgrass, and smooth bromegrass. 

These soils are well suited to range. The native 
vegetation dominantly is bluestems, needleandthread, 
and prairie sandreed. Overused areas are dominated by 
prairie sandreed, blue grama, needleandthread, and 
Kentucky bluegrass. 

These soils are well suited to windbreaks and 
environmental plantings. The climatically suited trees and 
shrubs generally grow well on both soils, but those that 
require an abundant supply of moisture do not grow well 
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on the Tally soil. Preparing the site for planting in the 
spring reduces the hazard of wind erosion. 

These soils aré well suited to building site 
development, but the sides of shallow excavations tend 
to cave in unless they are shored. Septic tank absorption 
fields function well in these soils. 

The capability subclass is Ille; Sandy range site. 


55B—Tally fine sandy loam, 2 to 6 percent slopes. 
This’ deep, weil drained, gently sloping soil is on uplands. 
Areas are irregular in shape and 10 to 150 acres in size. 
Slopes are smooth and convex. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 8 inches thick. The subsoil is grayish 
brown, brown, and light brownish gray, friable fine sandy 
loam about 20 inches thick. The underlying material to a 
depth of 60 inches is light brownish gray loamy fine sand 
and loamy sand. In some areas the subsoil and 
underlying material contain more sand. In other areas 
shaly clay loam glacial till is within a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Letcher, Niobell, Noonan, Parshall, and Williams soils. 
These soils make up less than 15 percent of any one 
mapped area. Letcher, Niobell, and Noonan soils have a 
sodium affected subsoil. Parshall soils are dark to a 
depth of more than 16 inches. Letcher, Niobell, Noonan, 
and Parshall soils are on side slopes and the lower parts 
of the landscape. Williams soils contain more clay in the 
subsoil than the Tally soil. Their position on the 
landscape is similar to that of the Tally soil. 

The content of organic matter is moderate and fertility 
medium in the Tally soil. Permeability is moderately 
rapid. Available water capacity is moderate. Runoff is 
slow. 

Most of the acreage is cropland. This soil is fairly well 
suited to most cultivated crops. Controlling wind and 
water erosion is the main concern of management. 
Conserving moisture also is a concern. Tillage practices 
that leave crop residue on the surface and stripcropping 
help to control erosion and conserve moisture. 

А cover of tame pasture plants or hay is effective in 
controlling erosion. A mulch of crop residue helps to 
control wind erosion until the pasture plants are 
established. Suitable species are alfalfa, crested 
wheatgrass, intermediate wheatgrass, and smooth 
bromegrass. 

This soil is well suited to range. The native vegetation 
dominantly is bluestems, needleandthread, and prairie 
sandreed. Overused areas are dominated by prairie 
sandreed, blue grama, needleandthread, and Kentucky 
bluegrass. 

This soil is well suited to windbreaks and 
environmental plantings. Except for those species that 
require an abundant supply of moisture, all of the 
climatically.suited trees and shrubs grow well. Preparing 
the site for planting in the spring reduces the hazard of 
wind erosion. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations tend 
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to cave in unless they are shored. Septic tank absorption 
fields function well in this soil. 
The capability subclass is Ше; Sandy range site. 


56D—Tansem Varlant loam, 9 to 15 percent slopes. 
This deep, well drained, strongly sloping soil is on 
convex ridges and side slopes on lake plains. Scattered 
stones are on the surface of some ridgetops. Areas are 
irregular in shape and 20 to 150 acres in size. Slopes 
are smooth and convex. 

Typically, the surface layer is dark grayish brown loam 
about 7 inches thick. The upper 26 inches of the 
underlying material is light brownish gray, calcareous 
loam and stratified very fine sandy loam, silt loam, and 
fine sand. The lower part to a depth of 60 inches is light 
gray, calcareous, stratified fine sand.and silty clay loam. 
In some areas a thin layer of gravel is at the surface. 

Included with this soil in mapping are small areas of 
Bryant, Lihen, Parshall, Vida, and Wabek soils. These 
soils make up less than 15 percent of, any one mapped 
area. Bryant soils contain more clay and silt in the 
subsoil than the Tansem Variant soil. They are on the 
lower side slopes. Lihen soils contain less silt and more 
sand between depths of 10 and 40 inches than the 
Tansem Variant soil. Their position on the landscape is 
similar to that of the Tansem Variant soil. Parshall soils 
are dark to a depth of more than 16 inches. They are in 
swales. Vida soils formed in clay loam glacial till. They 
are on the lower parts of the landscape. Wabek soils are 
underlain by gravelly sand within a depth of 14 inches. 
They are in positions on the landscape similar to those 
of the Tansem Variant soil. 

The content of organic matter is moderate and fertility 
low in the Tansem Variant soil. Permeability is moderate. 
Available water capacity is high. Runoff is medium. 

Although most of the acreage is cropland, this soil 
generally is unsuited to cultivated crops. Because of the 
slope and the high content of lime in the surface layer, it 
is highly susceptible to wind and water erosion. 

This soil is fairly well suited to tame pasture and hay. 
A cover of tame pasture plants or hay is effective in 
controlling erosion. The high content of lime in the 
surface layer adversely affects the availability of plant 
nutrients. Alfalfa, crested wheatgrass, intermediate 
wheatgrass, pubescent wheatgrass, and smooth 
bromegrass are suitable. 

This soil is well suited to range. The native vegetation 
is mainly little bluestem, sideoats grama, western 
wheatgrass, and needleandthread. Overused areas are 
dominated by sideoats grama, needleandthread, and 
blue grama. 

This soil is poorly suited to windbreaks and 
environmental plantings because the high content of 
lime adversely affects the availability of plant nutrients. 
Trees or shrubs can be established, but optimum 
survival, growth, and vigor are not likely. 

Because of the slope, this soil is only fairly well suited 
to building site development and septic tank absorption 


Soil survey 


fields. The buildings should be designed so that they 
conform to the natural slope of the land. In some areas 
land shaping is needed. Land shaping and installing the 
distribution lines across the slope improve the efficiency 
of septic tank absorption fields. 

The capability subclass is Vle; Thin Upland range site. 


57A—Bryant-Grassna silt loams, 0 to 3 percent 
slopes. These deep, nearly level soils are on uplands. 
The well drained Bryant soil is on the higher convex 
parts of the landscape. The moderately well drained 
Grassna soil is in swales and on the lower concave parts 
of the landscape. It is occasionally flooded for very brief 
periods. Areas are irregular in shape and 5 to 350 acres 
in size. They are 50 to 60 percent Bryant soil and 25 to 
30 percent Grassna soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Bryant soil is dark 
grayish brown silt loam about 7 inches thick. The subsoil 
is grayish brown and light brownish gray, friable silt loam 
about 16 inches thick. In the lower part it is calcareous 
and has accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray, calcareous silt loam and 
loam. In places clay loam glacial till is within a depth of 
40 inches. 

Typically, the surface layer of the Grassna soil is dark 
gray silt loam about 16 inches thick. The subsoil is dark 
grayish brown, friable silt loam about 18 inches thick. 
The underlying material to a depth of 60 inches is light 
gray, calcareous silt loam. [п some areas the subsoil 
contains more clay. In other areas glacial till is within a 
depth of 40 inches. 

Included with these soils in mapping are small areas of 
Nishon, Temvik, Tonka, Vida, and Williams soils. These 
included soils make up less than 20 percent of any one 
mapped area. The poorly drained Nishon and Tonka 
soils are in depressions. Temvik soils have glacial till 
within a depth of 40 inches. They are higher on the 
landscape than the Bryant soil. Vida and Williams soils 
contain more sand and less silt in the subsoil than the 
Bryant and Grassna soils. They are on the higher parts 
of the landscape. 

The content of organic matter is moderate and fertility 
medium in the Bryant soil. The content of organic matter 
and fertility are high in the Grassna soil. Permeability is 
moderate in both soils. Available water capacity is high. 
The Grassna soil has a water table at a depth of 4 to 6 
feet during wet periods. Runoff is slow on both soils. The 
shrink-swell potential is moderate in the Grassna soil. 

Most of the acreage is cropland. These soils are well 
suited to cultivated crops and to alfalfa, intermediate 
wheatgrass, and smooth bromegrass for tame pasture. 
and hay. Because the Grassna soil receives runoff from 
the adjacent uplands, planting and harvesting are 
delayed in some. wet years. Measures that conserve 
moisture and control erosion are the main management 
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needs. Examples are tillage practices that leave crop 
residue on the surface. Grassed waterways help to keep 
gullies from forming. 

These soils are well suited to range. The native 
vegetation on the Bryant soil dominantly is western 
wheatgrass and needlegrasses. That on the Grassna soil 
dominantly is big bluestem and lesser amounts of 
western wheatgrass and green needlegrass. Overused 
areas are dominated by western wheatgrass, 
needleandthread, blue grama, and Kentucky bluegrass. 

These soils are well suited to windbreaks and 
environmental plantings. АП climatically suited trees and 
shrubs grow well on the Bryant soil, except for those that 
require an abundant supply of moisture. Those that 
require an abundant moisture supply grow especially well 
on the Grassna soil. 

The Bryant soil is well suited to building site 
development and to septic tank absorption fields. The 
Grassna soil, however, generally is unsuited because of 
the flooding. 

The capability subclass is Ис; the Bryant soil is in Silty 
range site, the Grassna soil in Overflow range site. 


57B—Bryant-Grassna silt loams, 1 to 6 percent 
slopes. These deep, nearly level to gently sloping soils 
are on uplands. The well drained Bryant soil is on the 
higher convex parts of the landscape. The moderately 
well drained Grassna soil is on toe slopes and in swales.. 
It is occasionally flooded for very brief periods. Areas are 
irregular in shape and 5 to more than 1,400 acres in 
size. They are 55 to 65 percent Bryant soil and 25 to 30 
percent Grassna soil. The two soils occur as areas so 
closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Bryant soil is dark 
grayish brown silt loam about 7 inches thick. The subsoil 
is grayish brown and light brownish gray, friable silt loam 
about 16 inches thick. In the lower part it is calcareous 
and has accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray, calcareous silt loam and 
loam. In places the surface layer is calcareous. 

Typically, the surface layer of the Grassna soil is dark 
gray silt loam about 16 inches thick. The subsoil is dark 
grayish brown, friable silt loam about 18 inches thick. 
The underlying material to a depth of 60 inches is light 
gray, calcareous silt loam. In some areas the subsoil 
contains more clay. In other areas glacial till is within a 
depth of 40 inches. 

Included with these soils in mapping are small areas of 
Nishon, Temvik, Tonka, Vida, and Williams soils. These 
included soils make up less than 20 percent of any one 
mapped area. The poorly drained Nishon and Tonka 
soils are in depressions: Temvik soils have glacial till 
within a depth of 40 inches. Vida and Williams soils 
contain more sand and less silt in the subsoil than the 
Bryant and Grassna soils. 

The content of organic matter is moderate and fertility 
medium in the Bryant soil. The content of organic matter 
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and fertility are high in the Grassna soil. Permeability is 
moderate in both soils. Available water capacity is high. 
The Grassna soil has a water table at a depth of 4 to 6 
feet during wet periods. Runoff is slow on both soils. The 
shrink-swell potential is moderate іп. їће Grassna soil. 

Most of the acreage is cropland. These soils are well 
suited to cultivated crops and to alfalfa, intermediate 
wheatgrass, and smooth bromegrass for tame pasture 
and hay. Planting and harvesting are delayed on the 
Grassna soil during some wet periods. Measures that 
control erosion and conserve moisture are the main 
management needs. Examples are tillage practices that 
leave crop residue on the surface. 

These soils are well suited to range. The native 
vegetation on the Bryant soil dominantly is western 
wheatgrass and needlegrasses: That on the Grassna soil 
dominantly is big bluestem and lesser amounts of 
western wheatgrass and green needlegrasses. Overused 
areas are dominated by western wheatgrass, 
needleandthread, blue grama, and Kentucky bluegrass. 

These soils are well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well on the Bryant soil, except for those that 
require an abundant supply of moisture. Those that 
require an abundant moisture supply grow especially well 
on the Grassna soil. 

The Bryant soil is well suited to most kinds of building 
site development and to septic tank absorption fields. 
The Grassna soil, however, generally is unsuited 
because of the flooding. 

The Bryant soil is in capability subclass lle, Silty range 
site; the Grassna soil is in capability subclass Ис, 
Overflow range site. 


57C—Bryant silt loam, 6 to 9 percent slopes. This 
deep, well drained, moderately sloping soil is on uplands. 
Areas are irregular in shape and 5 to 85 acres in size. 
Slopes are smooth and convex. 

Typically, the surface layer is dark grayish brown silt 
loam about 7 inches thick. The subsoil is grayish brown 
and light brownish gray, friable silt loam about 16 inches 
thick. In the lower part it is calcareous and has 
accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light brownish gray, calcareous silt loam and 
loam. In places the surface layer is calcareous. 

Included with this soil in mapping are small areas of 
Grassna, Tally, Wabek, and Williams soils. These soils 
make up less than 15 percent of any one mapped area. 
The moderately well drained Grassna soils are in swales. 
Tally and Williams soils occur as areas intermingled with 
areas of the Bryant soil. Tally soils contain more sand 
throughout and less silt between depths of 10 and 40 
inches than the Bryant soil, and Williams soils contain 
more sand and less silt in the subsoil. Wabek soils have 
gravelly sand within a depth of 14 inches. They are on 
the higher convex parts of the landscape. 
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The content of organic matter is moderate and fertility 
medium in the Bryant soil. Permeability is moderate. 
Available water capacity is high. Runoff is medium. 

Most of the acreage is cropland. This soil is well suited 
to cultivated crops and to alfalfa, intermediate 
wheatgrass, and smooth bromegrass for tame pasture 
and hay. Measures that control erosion and conserve 
moisture are the main management needs. Examples 
are tillage practices that leave crop residue on the 
surface, contour farming, and terracing. Grassed 
waterways help to keep gullies from forming. 

This soil is well suited to range. The native vegetation 
dominantly is green needlegrass, western wheatgrass, 
and needleandthread. Overused areas are dominated by 
western wheatgrass, blue grama, and needleandthread. 
After continued overuse, the site is dominated by blue 
grama and Kentucky bluegrass. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, except for those that require an 
abundant supply of moisture. Planting on the contour 
helps to control erosion. 

This soil is well suited to most kinds of building site 
development and to septic tank absorption fields. 

The capability subclass is Ше; Silty range site. 


58B—Temvik-Grassna-Bearpaw complex, 1 to 6 
percent slopes. These deep, nearly level to gently 
sloping soils are on uplands. The well drained Temvik 
soil is on the middle side slopes. The moderately well 
drained Grassna soil is on the lower side slopes and in 
swales adjacent to drainageways. It.is occasionally 
flooded for very brief periods. The well drained Bearpaw 
soil is on the upper side slopes and near the head of 
drainageways. Areas are irregular in shape and 50 to 
400 acres in size. They are 30 to 40 percent Temvik soil, 
25 to 35 percent Grassna soil, and 20 to 30 percent 
Bearpaw soil. The three soils occur as areas so closely 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the surface layer of the Temvik soil is dark 
grayish brown silt loam about 8 inches thick. The subsoil 
is. grayish brown and light brownish gray, friable silt loam 
about 19 inches thick. The upper part of the underlying 
material is light brownish gray, calcareous loam. The 
lower part to a depth of 60 inches is light brownish gray 
and light gray, calcareous clay loam glacial till: In places 
the clay loam glacial till is below a depth of 40 inches. 

Typically, the surface layer of the Grassna soil is dark 
gray silt loam about 16 inches thick. The subsoil is dark 
grayish brown, friable silt loam about 18 inches thick. 
The underlying material to a depth of 60 inches is light 
gray, calcareous silt loam. Іп some areas the subsoil 
contains more clay. іп other areas loam or clay loam 
glacial till is within a depth of 40 inches. 

Typically, the surface layer of the Bearpaw soil is dark 
grayish brown loam about 5 inches thick. The subsoil is 
dark grayish brown, grayish brown, and light brownish 
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gray, firm clay loam about 15 inches thick. In the lower 
part it is calcareous and has accumulations of carbonate 
that extend into the underlying material. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous clay loam. In eroded areas calcareous clay 
loam is at the surface. 

Included with these soils in mapping are small areas of 
Grail soils in similar positions on the landscape. These 
included soils make up less than 10 percent of any one 
mapped area. They contain more clay in the subsoil than 
the Grassna soil. 

The content of organic matter and fertility are high in 
the Temvik and Grassna soils. The content of organic 
matter is moderate and fertility medium in the Bearpaw 
soil. Permeability is moderate in the subsoil of the 
Temvik soil and moderately slow in the underlying 
material. It is moderate in the Grassna soil and is 
moderately slow in the subsoil of the Bearpaw soil and 
slow in the underlying material. Available water capacity 
is high in the Temvik and Grassna soils and moderate or 
high in the Bearpaw soil. The Grassna soil has a water 
table at a depth of 4 to 6 feet during wet periods. Runoff 
is medium on the Temvik and Bearpaw soils and slow on 
the Grassna soil. The shrink-swell potential is high in the 
subsoil and underlying material of the Bearpaw soil. It is 
moderate in the Temvik and Grassna soils. 

Most of the acreage is cropland. The Temvik and 
Grassna soils are well suited and the Bearpaw soil is 
fairly well suited to cultivated crops. Measures that 
control erosion and conserve moisture are the main 
management needs. Examples are leaving crop residue 
on the surface when the soils are tilled and including 
grasses and legumes in the cropping system. Contour 
farming and terraces also can help to control erosion, 
but in most areas the slopes are too short or too 
irregular for terracing and contouring. Because of the 
runoff from adjacent soils, planting and harvesting are 
delayed on Grassna soil during some wet periods. 

These soils are well suited to tame pasture and hay. A 
cover of tame pasture plants or hay is effective in 
controlling erosion. Alfalfa, intermediate wheatgrass, and 
smooth bromegrass are suitable. 

These soils are well suited to range. The native 
vegetation dominantly is needlegrasses, western 
wheatgrass, and bluestems. Overused areas are 
dominated by western wheatgrass and needleandthread. 
After continued overuse, short grasses, such as blue 
grama and Kentucky bluegrass, are dominant. 

These soils are well suited to windbreaks and 
environmental plantings. Most of the climatically suited 
trees and shrubs grow well. Those that require an 
abundant supply of moisture grow well on the Grassna 
Soil. 

Because of the shrink-swell potential, the Temvik soil 
is only fairly well suited and the Bearpaw soil poorly 
suited to building site development. Backfilling with 
sandy material, providing foundation drains, and diverting 
runoff away from the buildings, however, help to prevent 
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the structure damage caused by shrinking and swelling. 
The Temvik and Bearpaw soils are poorly suited to 
septic tank absorption fields because of the restricted 
permeability. Enlarging the absorption area of these 
fields, however, helps to overcome the slow absorption 
of liquid waste. The Grassna soil generally is unsuited to 
building site development and septic tank absorption 
fields because of the flooding. 

The Temvik soi! is in capability subclass lle, Silty range 
site; the Grassna soil is in capability subclass lic, 
Overflow range site; and the Bearpaw soil is in capability 
subclass Ille, Clayey range, site. 


62—Hamerly loam. This deep, somewhat poorly 
drained, nearly level soil is in swales and on flats that 
surround shallow depressions. Areas are irregular in 
shape and 5 to 70 acres in size. Slopes are smooth or 
slightly concave. 

Typically, the surface layer is dark gray, calcareous 
loam about 13 inches thick. The underlying material to а 
depth of 60 inches is gray and light brownish gray, 
calcareous clay loam. In places the soil has visible salt 
crystals throughout. 

Included with this soil in mapping are small areas of 
Bowbells, Tonka, Vallers, and Williams soils. These soils 
make up less than 15 percent of any one mapped area. 
The moderately well drained Bowbells and well drained 
Williams soils are higher on the landscape than the 
Hamerly soil. The poorly drained Tonka and Vallers soils 
are in depressions. Also included are saline spots as 
much as 3 acres in size. 

The content of organic matter is high and fertility 
medium in the Hamerly soil. Permeability is moderate in 
the upper part of the soil and moderately slow in the 
lower part. Available water capacity is high. A water table 
is at a depth of 2.0 to 4.0 feet during wet periods. Runoff 
is slow. The shrink-swell potential is moderate. 

Most of the acreage is cropland. This soil is well suited 
to cultivated crops and to alfalfa, intermediate 
wheatgrass, and smooth bromegrass for tame pasture 
and hay. The high content of lime in the surface layer, 
however, adversely affects the availability of plant 
nutrients and increases the susceptibility to wind erosion. 
Measures that control wind erosion are the main 
management needs. Examples are tillage practices that 
leave crop residue on the surface and stripcropping. 

This soil is well suited to range. The native vegetation 
dominantly is bluestems, neediegrasses, and western 
wheatgrass. Overused areas are dominated by western 
wheatgrass and needleandthread. After continued 
overuse, short grasses, such as blue grama and 
Kentucky bluegrass, dominate the site. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, especially those that require an 
abundant supply of moisture. 

This soil generally is unsuited to most kinds of building 
site development and to septic tank absorption fields 
because of the wetness. 
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The capability subclass is Пе; Limy Subirrigated range 
site. 


64—Grassna silt loam. This deep, moderately well 
drained, nearly level soil is in swales on uplands. It is 
occasionally flooded for very brief periods. Areas are 
long and narrow and 5 to 140 acres in size. Slopes are 
smooth and slightly concave. 

Typically, the surface layer is dark gray silt loam about 
16 inches thick. The subsoil is dark grayish brown, friable 
silt loam about 18 inches thick. The underlying material 
to a depth of 60 inches is light gray, calcareous silt loam. 
In some areas the subsoil contains more clay. In other 
areas loam or clay loam glacial till is within a depth of 40 
inches. 

Included with this soil in mapping are small areas of 
Bryant and Tonka soils. These soils make up less than 
15 percent of any one mapped area. The well drained 
Bryant soils are on the higher parts of the landscape. 
The poorly drained Tonka soils are in depressions. 

The content of organic matter and fertility are high in 
the Grassna soil. Permeability is moderate. Available 
water capacity is high. A water table is at a depth of 4 to 
6 feet during wet periods. Runoff is slow. The shrink- 
swell potential is moderate. 

Most of the acreage is cropland. This soil is well suited 
to cultivated crops and to alfalfa, intermediate 
wheatgrass, and smooth bromegrass for tame pasture 
and hay. Measures that conserve moisture are the main 
management needs. Examples are tillage practices that 
leave crop residue on surface. In some years planting is 
delayed because of the wetness caused by runoff from 
the adjacent uplands. 

This soil is well suited to range. The native vegetation 
dominantly is big bluestem and lesser amounts of 
western wheatgrass and green needlegrass. Overused 
areas are dominated. by western wheatgrass and 
Kentucky bluegrass. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, especially those that require an 
abundant supply of moisture. 

This soil generally is unsuited to building site 
development and to septic tank absorption fields 
because of the flooding. 

The capability subclass is llc; Overflow range site. 


65—Grail silty clay loam. This deep, moderately well 
drained, nearly level soil is in swales, on toe slopes, and 
in broad low areas on uplands. It is frequently flooded for 
very brief periods. Areas are irregular in shape and 5 to 
40 acres in size. Slopes are smooth or slightly concave. 

Typically, the surface layer is dark gray silty clay loam 
about 6 inches thick. The subsoil is dark gray and gray, 
firm silty clay about 24 inches thick. The underlying 
material to a depth of 60 inches is light brownish gray, 
calcareous silty clay loam. In places the subsoil contains 
less clay. 
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Included with this soil т mapping are small areas of 
Mondamin, Tonka, and Williams soils. These soils make 
up less than 15 percent of any one mapped area. 
Mondamin soils are dark to a depth of less than 16 
inches. They are slightly higher on the landscape than 
the Grail soil. The poorly drained Tonka soils are in 
depressions. The well drained Williams soils are on the 
higher parts of the landscape. They contain less clay in 
the subsoil than the Grail soil. 

The content of organic matter and fertility are high in 
the Grail soil. Permeability is moderately slow. Available 
water capacity is high. A water table is at a depth of 3 to 
6 feet during wet periods. Runoff is slow. The shrink- 
swell potential is high. | 

Most of the acreage is cropland. This soil is well suited 
to cultivated crops and to tame pasture and hay. 
Measures that conserve moisture are the main 
management needs. Examples are tillage practices that 
leave crop residue on the surface. Fieldwork is delayed 
during periods when the soil is flooded by runoff from 
the adjacent uplands. 

This soil is well suited to range. The native vegetation 
dominantly is big bluestem, western wheatgrass, and 
green needlegrass. Overused areas are dominated by 
western wheatgrass and Kentucky bluegrass. 

This soil is well.suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, especially those that require an 
abundant supply of moisture. 

This soil generally is unsuited to building site 
development and septic tank absorption fields because 
of the flooding. 

The capability subclass is Ис; Overflow range site. 


72—Ranslo-Harrlet loams. Тћезе.деер, nearly level 
soils are on flood plains that are occasionally flooded for 
very brief or long periods. A meandering stream channel 
dissects many areas. The somewhat poorly drained 
Ransio soil is on slight rises. The poorly drained Harriet 
soil is in slight depressions and the lower areas near the 
channels. Areas are long and narrow and 20 to more 
than 600 acres in size. They are 40 to 50 percent Ranslo 
soil and 35 to 45 percent Harriet soil. The two soils 
occur as areas so closely intermingled or so small that 
mapping them separately is not practical. 

Typically, the surface layer of the Ranslo soil is dark 
gray loam about 10 inches thick. The subsurface layer is 
gray loam about 5 inches thick. The subsoil is dark gray, 
dark grayish brown, and light brownish gray, firm clay 
loam about 18 inches thick. In the lower part it is 
calcareous and has nests of salts that extend into the 
underlying material. The underlying material to a depth of 
60 inches is light gray and light brownish gray, 
calcareous clay loam. in places the subsoil contains less 
clay. 

Typically, the surface layer of the Harriet soil is gray 
loam about 2 inches thick. The subsoil is dark gray, firm 
clay loam about 13 inches thick. It has nests of salts that 
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extend into the underlying material. The upper part of the 
underlying material is light olive gray, calcareous, 
stratified loam and clay loam. The lower part to a depth 
of 60 inches is light brownish gray sandy loam and 
gravelly loam. іп places the subsoil does not have 
columnar structure. 

Included with these soils in mapping are small areas of 
Lehr, Miranda, and Straw soils. These included soils 
make up less than 15 percent of any one mapped area. 
Lehr soils have gravelly sand at a depth of 14 to 20 
inches. They are on terraces. Miranda soils contain more 
sand and less clay in the subsoil than the Harriet soil. 
They are on uplands. Straw soils do not have a sodium 
affected subsoil. They are along drainageways. 

The content of organic matter is high and fertility 
medium in the. Ranslo soil. The content of organic matter 
is moderate and fertility low or medium in the Harriet soil. 
Tilth is poor in both soils. Permeability is slow in the 
Ranslo soil and very slow in the Harriet soil. Available 
water capacity is moderate or high in the Ranslo soil and 
moderate in the Harriet 501. Both soils have a sodium 
affected subsoil that restricts root penetration. During 
wet periods the water table is at a depth of 1 to 3 feet in 
the Ranslo soil and is within 1 foot of the surface in the 
Harriet soil. Runoff is slow on both soils. The shrink- 
swell potential is high. 

Most of the acreage supports native grasses and is 
used for grazing. These soils are better suited to range 
than to cropland. The native vegetation on the Ranslo 
soil dominantly is big bluestem and lesser amounts of 
switchgrass and western wheatgrass. Overused areas 
are dominated by western wheatgrass, inland saltgrass, 
and Kentucky bluegrass. The native grasses on the 
Harriet soil dominantly are saltgrass and western 
wheatgrass. Іп overused areas, the stand thins out 
severely and bare ground is common. Grazing during wet 
periods causes compaction of the surface layer, which 
results in an increase in the extent of the less desirable 
grasses and of weeds. 

These soils are poorly suited to cultivated crops 
because of the flooding, the sodium affected subsoil, 
and the meandering channels. The main management 
needs are measures that control flooding, improve tilth, 
and increase the rate of water intake. Leaving crop. 
residue on the surface when the soils are tilled, chiseling 
or subsoiling, and including grasses and legumes in the 
cropping system increase the rate of water intake, 
improve tilth, and conserve moisture. 

The Ranslo soil is fairly well suited to tame pasture 
and hay, but the Harriet soil is poorly suited. The dense, 
compact subsoil, the high content of salts, and the 
flooding limit the number of suitable species and the 
growth of plants. Garrison creeping foxtail, reed 
canarygrass, and tall wheatgrass are the best suited 
species. 

The Ranslo soil is well suited to windbreaks and 
environmental plantings, but the Harriet soil generally is 
unsuited. All climatically suited trees and shrubs grow 
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well on the Ranslo soil. No trees and shrubs grow well 
on the Harriet soil. Field windbreaks can be established, 
but their effectiveness is greatly reduced because tree 
growth is severely restricted. 

These soils generally are unsuited to building site 
development and septic tank absorption fields because 
of the wetness and the flooding. 

The Ranslo soil is in capability subclass И, 
Subirrigated range site; the Harriet soil is in capability 
subclass Мм, Saline Lowland range site. 


75—Tonka-Nishon silt loams. These deep, poorly 
drained, level soils are in depressions in the uplands. 
The Tonka soil generally is in the center of the 
depressions and is surrounded by the Nishon soil. 
Slopes are smooth or slightly concave. Both soils are 
ponded during spring runoff and after heavy rainfall. In 
some areas scattered stones are on the surface and in 
the soil. Areas are irregular in shape or oval and are 5 to 
30 acres in size. They are 45 to 55 percent Tonka soil 
and 35 to 45 percent Nishon soil. The two soils occur as 
areas so closely intermingled or so small that mapping 
them separately is not practical. 

Typically, the surface layer of the Tonka soil is dark 
gray silt юат about 8 inches thick. The subsurface layer 
is light gray loam about 4 inches thick. The subsoil is 
about 30 inches of dark gray, grayish brown, and light 
brownish gray, firm silty clay and silty clay loam. In the 
lower part it is calcareous and has accumulations of 
carbonate that extend into the underlying material. The 
underlying material to a depth of 60 inches is light gray, 
calcareous clay loam. 

Typically, the surface layer of the Nishon soil is gray 
silt loam about 3 inches thick. The subsurface layer is 
gray silt loam about 4 inches thick. The subsoil is dark 
gray, firm silty clay about 20 inches thick. The underlying 
material to a depth of 60 inches is dark gray and light 
gray, firm, calcareous clay loam. 

Included with these soils in mapping are small areas of 
Bowbells and Parnell soils. These included soils make up 
less than 15 percent of any one mapped area. The 
moderately well drained Bowbells soils are near the 
edges of the depressions. The very poorly drained 
Parnell soils are slightly lower on the landscape than the 
Tonka and Nishon soils. 

The content of organic matter is high in the Tonka and 
Nishon soils. Fertility is high in the Tonka soil and 
medium in the Nishon soil. Permeability is slow in the 
Tonka soil and slow or very slow in the Nishon soil. 
Available water capacity is high in the Tonka soil and 
moderate or high in the Nishon soil. During wet periods 
on both soils, a water table is as much as 0.5 foot above 
the surface or is within a depth of 1 foot. Runoff is 
ponded. The shrink-swell potential is high. 

Most of the acreage supports native grasses and is 
used for grazing. The Tonka soil is well suited and the 
Nishon soil fairly well suited to range. The native 
vegetation dominantly is sedges on the Tonka soil and 
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western wheatgrass on the Nishon soil. Prairie cordgrass 
is less extensive on both soils. Overused areas are 
dominated by inland saltgrass, Kentucky bluegrass, 
foxtail barley, and curlycup gumweed. Smartweed, 
sedges, and rushes increase in extent during wet 
periods. 

Some areas are cultivated along with the surrounding 
areas. These soils are poorly suited to cultivated crops 
because of the dense, compact subsoil and the ponding. 
Crops commonly drown out. Suitable drainage outlets 
generally are not available. 

These soils are only fairly well suited to tame pasture 
and hay because they are wet. The choice of suitable 
tame pasture plants is limited to water tolerant species, 
such as Garrison creeping foxtail and reed canarygrass. 
A drainage system cannot be installed'in most areas. 

These soils generally are unsuited to windbreaks and 
environmental plantings unless they are drained. The 
trees and shrubs that require an abundant supply of 
moisture grow well in drained areas. 

These soils are poorly suited to building site 
development and septic tank absorption fields because 
of the ponding. 

The capability subclass is IVw; the Tonka soil is in Wet 
Meadow range site, the Nishon soil in Closed 
Depression range site. 


76—Parnell silty clay loam. This deep, very poorly 
drained, level soil is in depressions in the uplands. 11 is 
ponded for long periods. In some areas scattered stones 
are on the surface and in the soil. Areas are circular and 
3 to 80 acres in size. Slopes are concave. 

Typically, the surface layer is dark gray silty clay loam 
about 7 inches thick. The subsoil is dark gray and gray, 
firm silty clay about 38 inches thick. The underlying 
material to a depth of 60 inches is gray silty clay. In 
places clay loam glacial till is below a depth of 40 
inches. 

included with this soil in mapping are small areas of 
the poorly drained Tonka and Vallers soils. These soils 
make up less than 10 percent of any one mapped area. 
Tonka soils are on the higher parts of the larger 
depressions. Vallers soils are on the outer edges of the 
depressions. 

The content of organic matter and fertility are high in 
the Parnell soil. Permeability is slow. Available water 
capacity is moderate or high. A seasonal high water 
table is as much as 2 feet above the surface or as much 
as 2 feet below. Runoff is ponded. The shrink-swell 
potential is high. 

Most of the acreage is range. A few small areas are 
cultivated along with adjacent areas. This soil is fairly 
well suited to range. The natural vegetation dominantly is 
sedges, rivergrass, and prairie cordgrass. Overused 
areas are dominated by Kentucky bluegrass, saltgrass, 
sedges, and rushes. Many areas are good sites for stock 
water dugouts. 

This soil is generally unsuited to cultivated crops and 
to windbreaks and environmental plantings because of 
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the ponding. К is fairly well suited to tame pasture and 
hay. Because the soil generally cannot be artificially 
drained, the choice of tame pasture plants is limited to 
water tolerant grasses. Garrison creeping foxtail and 
reed canarygrass are examples. 

This soil generally is unsuited to building site 
development and septic tank absorption fields because 
of the ponding. 

The capability subclass is Vw; Shallow Marsh range 
site. 


77—Nishon-Hell silt loams. These deep, poorly 
drained, level soils are in shallow depressions. They are 
ponded during snowmelt and heavy rainfall. п some 
areas the Heil soil is lower on the landscape than the 
Nishon soil. Areas are irregular in shape and 5 to 100 
acres in size. They are 45 to 55 percent Nishon soil and 
35 to 45 percent Heil soil. The two soils occur as areas 
so closely intermingled or so small that mapping them 
separately is not practical. 

Typically, the surface layer of the Nishon soil is gray 
silt loam about 3 inches thick. The subsurface layer is 
gray silt loam about 4 inches thick. The subsoil is dark 
gray, firm silty clay about 20 inches thick. The underlying 
material to a depth of 60 inches is dark gray and light 
gray, firm, calcareous clay loam. 

Typically, the surface layer of the Heil soil is gray silt 
loam about 2 inches thick. The subsoil is dark gray and 
gray, firm clay about 24 inches thick. In the lower part it 
is calcareous and has accumulations of carbonate that 
extend into the underlying material. The underlying 
material to a depth of 60 inches is gray, calcareous silty 
clay and clay loam. 

Included with these soils in mapping are small areas of 
Miranda and Tonka soils. These included soils make up 
less than 10 percent of any one mapped area. The 
moderately well drained Miranda soils are in the slightly 
higher areas at the outer edges of the depressions. 
Tonka soils have a surface layer that is 8 to 15 inches 
thick. They are in positions on the landscape similar to 
those of the Nishon soil. 

The content of organic matter is high and fertility 
medium in the Nishon and Heil soils. Permeability is slow 
or very slow in the Nishon soil and very slow in the Heil 
soil. Available water capacity is moderate or high in the 
Nishon soil and moderate in the Heil soil. During wet 
periods a water table is as much as 0.5 foot above the 
surface of the Nishon soil or as much as 1 foot below 
and is as much as 1 foot above the surface of the Heil 
soil or as much as 1 foot below. Runoff is ponded on 
both soils. The shrink-swell potential is high. The dense, 
compact subsoil in both soils restricts root penetration. 

Most of the acreage supports native grasses and is 
used for grazing. These soils are fairly well suited to 
range. The native vegetation dominantly is western 
wheatgrass and lesser amounts of bluegrass, sedges, 
and forbs. Overused areas are dominated by Kentucky 
bluegrass, inland saltgrass, curlycup gumweed, and 
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foxtail barley. Smartweed, sedges, and rushes increase 
in extent during wet periods. The surface layer in both 
soils is puddled if the range has been grazed during wet 
periods. This puddling results in an increase in the extent 
of the less desirable plants. 

Although a few areas are cultivated along with the 
surrounding areas, these soils are poorly suited to 
cropland. The dense, compact subsoil and the ponding 
are the main limitations. 

These soils are fairly well suited to tame pasture and 
hay. The choice of tame pasture plants is limited 
because natural drainage is restricted and artificial 
drainage is not feasible. Garrison creeping foxtail, 
western wheatgrass, and reed canarygrass are suitable. 

These soils generally are unsuited to windbreaks or 
environmental plantings. The inadequate drainage and 
the dense, compact subsoil severely limit the growth and 
survival of trees and shrubs. 

These soils are unsuited to building site development 
and septic tank absorption fields because of the 
ponding. 

The Nishon soil is in capability subclass Ми, Closed 
Depression range site; the Heil soil is in capability 
subclass Vis, Closed Depression range site. 


80--Ней silt loam. This deep, poorly drained, level 
soil is in shallow depressions in the uplands. It is ponded 
during snowmelt and heavy rainfall. In some areas 
scattered stones are on the surface and in the soil. 
Areas are circular or irregularly shaped and 5 to 100 
acres in size. Slopes are concave. 

Typically, the surface layer is gray silt loam about 2 
inches thick. The subsoil is dark gray and gray, firm clay 
about 24 inches thick. In the lower part it is calcareous 
and has accumulations of carbonate that extend into the 
underlying material. The underlying material to a depth of 
60 inches is gray, calcareous silty clay and clay loam. 

Included with this soil in mapping are small areas of 
Nishon, Parnell, and Tonka soils. These soils make up 
less than 5 percent of any one mapped area. They are in 
the lower part of some depressions. They do not have a 
sodium affected subsoil. Their surface layer is thicker 
than that of the Heil soil. 

The content of organic matter is moderate and fertility 
medium in the Heil soil. The subsoil restricts root 
penetration because it is a dense, sodium affected 
claypan. Permeability is very slow. Available water 
capacity is moderate. During wet periods a seasonal high 
water table is as much as 1 foot above the surface or is 
within a depth of 1 foot. Runoff is ponded. The shrink- 
swell potential is high. 

Most of the acreage is range. Many small areas are 
farmed along with adjacent areas. This soil is fairly well 
suited to range. The native vegetation dominantly is 
western wheatgrass and lesser amounts of sedges and 
forbs. Overused areas are dominated by Kentucky 
bluegrass and saltgrass. Sedges increase in extent 
during wet periods, and foxtail barley and curlycup 
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gumweed increase in extent during dry periods. The 
surface layer is puddled if the range is grazed during wet 
periods. This puddling results in an increase in the extent 
of the less desirable plants. 

This soil generally is unsuited to cultivated crops and 
to windbreaks and environmental plantings. The dense, 
compact subsoil and the ponding are the main 
limitations. 

This soil is fairly well suited to tame pasture and hay. 
The choice of tame pasture plants is limited because 
natural drainage is restricted and artificial drainage is not 
feasible and because the surface layer is thin and the 
subsoil dense and compact. Garrison creeping foxtail 
and reed canarygrass are suitable. 

This soil generally is unsuited to building site 
development and septic tank absorption fields because 
of the ponding. 

The capability is subclass Vls; Closed Depression 
range site. 


82—Stirum loam. This deep, poorly drained, level soil 
is in depressions in the uplands. It is ponded during 
snowmelt and after heavy rainfall. Areas are circular or 
oblong and 20 to 160 acres in size. 

Typically, the surface layer is gray loam about 6 inches 
thick. The subsurface layer is gray fine sandy loam about 
2 inches thick. The subsoil is grayish brown and light 
brownish gray sandy clay loam about 11 inches thick. 
The upper part of the underlying material is light 
brownish gray and light gray loamy sand. The lower part 
to a depth of 60 inches is light gray clay loam. 

Included with this soil in mapping are small areas of 
Letcher and Nishon soils. These soils make up less than 
15 percent of any one mapped area. The moderately 
well drained Letcher soils are higher on the landscape 
than the Stirum soil. Nishon soils do not have a sodium 
affected subsoil: They are near the edges of the 
depressions. 

The content of organic matter is moderate and fertility 
medium in the Stirum soil. Permeability is slow. Available 
water capacity is moderate. During wet periods a 
seasonal high water table is as much as 0.5 foot above 
the surface or is within a depth of 1 foot. Runoff is 
ponded. 

Most of the acreage supports native grasses and is 
used for grazing. This soil is well suited to range. The 
native vegetation dominantly is big bluestem and lesser 
amounts of switchgrass. Overused areas are dominated 
by western wheatgrass, foxtail barley, inland saltgrass, 
and Kentucky bluegrass. 

This soil is fairly well suited to tame pasture and hay. 
The wetness limits the choice of pasture plants to water 
tolerant species. Garrison creeping foxtail and reed 
canarygrass are the best suited species. 

This soil generally is unsuited to cultivated crops and 
to windbreaks and environmental plantings. The wetness 
is the main limitation. Also, the dense, sodium affected 
subsoil restricts root penetration. 
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This soil generally is unsuited to building site 
development and septic tank absorption fields because 
of the ponding. 

The capability subclass is Viw; Subirrigated range site. 


85--Напвіо loam. This deep, somewhat poorly 
drained, nearly level soil is on flood plains. It is 
occasionally flooded for very brief periods. Areas are 
long and narrow or irregular in shape. They are 25 to 
more than 400 acres in size. Slopes are smooth or 
slightly concave. 

Typically, the surface layer is dark gray loam about 10 
inches thick. The subsurface layer is gray loam about 5 
inches thick. The subsoil is dark gray, dark grayish 
brown, and light brownish gray, firm clay loam about 18 
inches thick. In the lower part it is calcareous and has 
nests of salts that extend into the underlying material. 
The underlying material to a depth of 60 inches is light 
gray and light brownish gray, calcareous clay loam. In 
places the subsoil contains less clay. 

Included with this soil in mapping are small areas of 
Brantford, Harriet, and Miranda soils. These soils make 
up less than 10 percent of any one mapped area. The 
well drained Brantford soils are in the slightly higher 
convex areas. The poorly drained Harriet soils are in 
slight depressions. Miranda soils contain more sand 
throughout and less clay in the subsoil than the Ranslo 
soil. They are in the higher areas at the outer edge of 
the mapped areas. 

The content of organic matter is high and fertility 
medium in the Ranslo soil. The sodium affected subsoil 
restricts root penetration. Permeability is slow. Available 
water capacity is moderate or high. A water table is at a 
depth of 1.0 to 3.0 feet during wet periods. Runoff is 
Slow. The shrink-swell potential is high. 

Most of the acreage is cropland. This soil is only fairly 
well suited to cultivated crops, however, because of the 
flooding and the sodium affected subsoil. It is better 
suited to small grain than to corn because of the dense, 
compact subsoil. Measures that control the flooding and 
increase the rate of water intake are the main 
management needs. Leaving crop residue on the surface 
when the soil is tilled, chiseling or subsoiling, and 
including grasses or legumes in the cropping system 
increase the rate of water intake. 

This soil is well suited to tame pasture and hay. 
Alfalfa, Garrison creeping foxtail, tall wheatgrass, reed 
canarygrass, and smooth bromegrass are suitable. 

This soil is well suited to range. The native vegetation 
dominantly is big bluestem and lesser amounts of 
switchgrass and western wheatgrass. Overused areas 
are dominated by western wheatgrass, saltgrass, and 
Kentucky bluegrass. 

This soil is well suited to windbreaks and 
environmental plantings. It is especially well suited to the 
trees and shrubs that require an abundant supply of 
moisture. 
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Because of the flooding, this soil generally is unsuited 
40 building site development and septic tank absorption 
fields. 

The capability subclass is lllw; Subirrigated range site. 


86—Harrlet loam. This deep, poorly drained, nearly 
level soil is on flood plains. It is occasionally flooded for 
long periods. Areas are irregular in shape and 5 to more 
than 300 acres in size. Slopes are concave or smooth. 

Typically, the surface layer is gray loam about 2 inches 
thick. The subsoil is dark gray, firm clay loam about 13 
inches thick. The upper part of the underlying material is 
light olive gray, calcareous, stratified loam and clay loam. 
The lower part to a depth of 60 inches is light brownish 
gray sandy loam and gravelly loam. Nests of salts are in 
the subsoil and the underlying material. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Напз!о soils on slight rises. 
These soils make up less than 10 percent of any one 
mapped area. Also included is a saline soil that does not 
have columnar structure in the subsoil. This included soil 
is in positions on the landscape similar to those of the 
Harriet soil. 

The content of organic matter is moderate and fertility 
low or medium in the Harriet soil. The sodium affected 
subsoil restricts root penetration. Permeability is very 
slow. Available water capacity is moderate. A water table 
is within a depth of 1 foot during wet periods. Runoff is 
slow. The shrink-swell potentia! is high. 

Nearly all of the acreage supports native grasses and 
is used for grazing. This soil is fairly well suited to range. 
The native vegetation dominantly is saltgrass and 
western wheatgrass. Overused areas are dominated by 
saltgrass and thin stands of western wheatgrass. 
Grazing when the soil is wet causes surface compaction 
and puddling, both of which result in a decrease in the 
extent of desirable grasses. 

This soil generally is unsuited to cultivated crops and 
to windbreaks and environmental plantings. It is poorly 
suited to tame pasture and hay. The dense and compact 
subsoil, the high content of salts, and the flooding 
severely limit the choice of suitable species. Tall 
wheatgrass is the best suited species. 

This soil generally is not suited to building site 
development and septic tank absorption fields because 
of the wetness and the flooding. 

The capability subclass is Viw; Saline Lowland range 
site. 


87—Marysland loam. This poorly drained, level soil is 
in depressions or beach areas surrounding marshes and 
bodies of water on outwash plains. It is subject to rare 
flooding. It is moderately deep over gravelly sand. Areas 
are irregular in shape and 5 to 90 acres in size. Slopes 
are smooth and slightly concave. Scattered stones are 
on the surface in some areas. 

Typically, the surface layer is dark gray, calcareous 
loam about 6 inches thick. The subsurface layer is gray, 
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calcareous loam about 5 inches thick. The upper part of 
the underlying material is light gray and gray, calcareous 
loam. The lower part to a depth of 60 inches is 
multicolored gravelly sand. In places the gravelly sand is 
within a depth of 20 inches. In some areas the soil is not 
so poorly drained. 

Included with this soil in mapping are small areas of 
Bowdle, Lehr, and Vallers soils. These soils make up 
less than 10 percent of any one mapped area. The well 
drained Bowdle and somewhat excessively drained Lehr 
soils are on the higher parts of the landscape. Vallers 
soils formed in loam or clay loam glacial till. Their 
position on the landscape is similar to that of the 
Marysland soil. 

The content of organic matter is high and fertility 
medium in the Marysland soil. Permeability is moderate 
in the upper part of the soil and rapid in the lower part of 
the underlying material. Available water capacity is 
moderate. A water table is at a depth of 1.0 to 2.5 feet 
during wet periods. Runoff is slow. 

Most of the acreage supports native grasses and is 
used for grazing. This soil is well suited to range. The tall 
prairie grasses are highly productive because they 
benefit from the seasonal high water table. The native 
vegetation dominantly is bluestems, Overused areas are 
dominated by inland saltgrass, Kentucky bluegrass, and 
western wheatgrass. 

This soil is poorly suited to cultivated crops. The 
wetness may delay tillage in the spring and during other 
parts of wet years. Artificial drainage generally is not 
feasible. The high content of lime in the surface layer 
adversely affects the availability of plant nutrients. 

This soil is fairly well suited to tame pasture and hay. 
The choice of pasture plants, however, is limited mainly 
to water tolerant species. Garrison creeping foxtail and 
reed canarygrass are examples. 

This soil is well suited to windbreaks and 
environmental plantings. АН climatically suited trees and 
shrubs grow well, especially those that require an 
abundant supply of moisture. 

Because of the wetness, this soil generally is unsuited 
to building site development and septic tank absorption 
fields. 

The capability subclass is Ми; Subirrigated range site. 


88—Divide loam. This somewhat poorly drained, 
nearly level soil is in depressions in outwash plains and 
on terraces and flood plains along glacial melt water 
channels. It is moderately deep over gravelly sand. 
Areas are irregular in shape and 5 to 220 acres in size. 
Slopes are smooth or slightly concave. 

Typically, the surface layer is dark gray, calcareous 
loam about 8 inches thick. The upper part of the 
underlying material is light brownish gray, calcareous 
loam. The lower part to a depth of 60 inches is 
multicolored gravelly sand. In some areas the surface 
layer contains more sand. In other areas the soil is 
poorly drained. 


McPherson County, South Dakota 


Included with this soil in mapping are small areas of 
the well drained Bowdle and somewhat excessively 
drained Lehr soils. These soils make up less than 15 
percent of any one mapped area. They are higher on the 
landscape than the Divide soil. 

The content of organic matter is moderate and fertility 
medium in the Divide soil. Permeability is moderate in 
the upper part of the soil and rapid or very rapid in the 
underlying gravelly sand. Available water capacity is low 
or moderate. À water table is at a depth of 2.5 to 5 feet 
during wet periods. Runoff is slow. 

Most of the acreage is cropland. This soil is only fairly 
well suited to cultivated crops, however, because the 
high content of lime adversely affects the availability of 
plant nutrients. In areas cut by many small drainage 
channels, the soil is unsuitable for cultivation. Wind 
erosion is a hazard. Tillage practices that leave crop 
residue on the surface and stripcropping help to control 
wind erosion, conserve moisture, and improve fertility. 

A cover of tame pasture plants or hay is effective in 
controlling wind erosion. Alfalfa, crested wheatgrass, 
intermediate wheatgrass, and smooth bromegrass are 
suitable. 

This soil is well suited to range. The native vegetation 
dominantly is bluestems, neediegrasses, and western 
wheatgrass. Overused areas are dominated by western 
wheatgrass, needleandthread, and blue grama. 

This soil is weil suited to windbreaks and 
environmental plantings. All climatically suited trees and 
shrubs grow well, especially those that require an 
abundant supply of moisture. 

This soil is fairly well suited to most kinds of building 
site development. The seasonal high water table is a 
limitation on sites for buildings with basements. The 
sides of shallow excavations tend to cave in unless they 
are shored. The soil generally is unsuited to septic tank 
absorption fields because of the wetness. 

The capability subclass is Ills; Limy Subirrigated range 
site. 


97 一 Regan silt loam, wet. This deep, very poorly 
drained, nearly level soil is in channels on outwash 
plains and flood plains. It is frequently flooded. Areas are 
long and narrow or irregular in shape. They are 5 to 200 
acres in size. Slopes are smooth or concave. 

Typically, the surface layer is dark gray, calcareous silt 
loam about 5 inches thick. The next 10 inches is gray, 
calcareous silt loam. The upper part of the underlying 
material is light gray and gray, calcareous silt loam. The 
lower part to a depth of 60 inches is gray, calcareous 
clay loam that is distinctly mottled and has 
accumulations of manganese oxide. In places gravelly 
sand is below a depth of 40 inches. 

Included with this soil in mapping are small areas of 
Divide, Harriet, and Vallers soils. These soils make up 
less than 10 percent of any one mapped area. Divide 
soils have gravelly sand at a depth of 20 to 40 inches. 
They are higher on the landscape than the Regan soil. 
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Harriet soils contain more salts than the Regan soil. 
They occur in a random pattern throughout the mapped 
areas. Vallers soils contain more sand than the Regan 
Soil. They are on the outer edges of the mapped areas. 

The content of organic matter is high and fertility 
medium in the Regan soil. Permeability is moderate or 
moderately slow. Available water capacity is medium or 
high. A water table is within a depth of 1 foot during wet 
periods. Runoff is slow. The shrink-swell potential is 
moderate. 

Most of the acreage is range. Hay is harvested in 
some areas during dry years. This soil is fairly well suited 
to range. The natural vegetation dominantly is prairie 
cordgrass and lesser amounts of sedges and reedgrass. 
Overgrazed areas are dominated by sedges, rushes, 
saltgrass, and Kentucky bluegrass. 

This soil generally is unsuited to cultivated crops and 
to windbreaks and environmental plantings because of 
the water table at or near the surface most of the year. | 
is fairly well suited to tame pasture and hay. The number 
of suitable species is limited, however, because natural 
drainage is not adequate and artificial drainage is not 
feasible. Garrison creeping foxtail and reed canarygrass 
are suitable. 

This soil generally is unsuited to building site 
development and septic tank absorption fields because 
of the flooding and the wetness. 

The capability subclass is Vw; Wetland range site. 


98--Уаїїегв silty clay loam. This deep, poorly 
drained, nearly level soil is in shallow depressions, in 
drainageways, and on benches surrounding depressions. 
It is subject to rare flooding. Scattered stones are on the 
surface in some areas. Areas are long and narrow or 
irregularly shaped and 5 to 100 acres in size. Slopes are 
slightly concave. 

Typically, the surface layer is gray, calcareous silty 
clay loam about 7 inches thick. Below this is a 
transitional layer of gray silty clay loam about 6 inches 
thick. The underlying material to a depth of 60 inches is 
gray and light gray, caicareous, friable clay loam. In 
places salt crystals are throughout the soil. 

Included with this soil in mapping are small areas of 
Hamerly, Parnell, and Regan soils. These soils make up 
less than 15 percent of any one mapped area. The 
somewhat poorly drained Hamerly soils are slightly 
higher on the landscape than the Vallers soil. Parnell 
and Regan soils are very poorly drained. Parnell soils are 
in depressions, and Regan soils are slightly lower on the 
landscape than the Vallers soil. 

The content of organic matter is high and fertility 
medium in the Vallers soil. Permeability is moderately 
slow. Available water capacity is high. A water table is at 
a depth of 1 to 2.5 feet during wet periods. Runoff is 
slow. 

Most of the acreage supports native grasses and is 
used for grazing. This soil is well suited to range. The tall 
prairie grasses are highly productive because they 
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benefit from the high water table. The natural vegetation 
dominantly is bluestems. Overused areas are dominated 
by inland saltgrass, Kentucky bluegrass, and western 
wheatgrass. 

This soil is poorly suited to cultivated crops. The 
wetness delays tillage in the spring of most years. 
Artificial drainage generally is not feasible. The high 
content of lime in the surface layer adversely affects the 
availability of plant nutrients. Wind erosion is a hazard if 
cultivated crops are grown. Tillage practices that leave 
crop residue on the Surface, inclusion of grasses and 
legumes in the cropping system, and timely tillage help 
to control wind erosion and improve fertility. 

This soil is only fairly well suited to tame pasture and 
hay. The choice of suitable pasture plants is limited 
mainly to water tolerant species. Garrison creeping 
foxtail and reed canarygrass are examples. 

This soil is well suited to windbreaks and 
environmental plantings. А! climatically suited trees and 
shrubs grow well, especially those that require an 
abundant supply of moisture. 

Because of the wetness and the flooding, this soil 
generally is unsuited to building site development and to 
septic tank absorption fields. 

The capability subclass is IVw; Subirrigated range site. 


99—Pits, gravel. These areas are open excavations, 
5 to 30 feet deep, from which sand and gravel are being 
removed. They are irregular in shape and range from 5 
to 15 acres in size. Slopes are uneven and broken. They 
range from nearly level on the pit bottoms to almost 
vertical on the rims. Some of the pit bottoms are 
covered with water. 

The pit bottoms typically are sand and gravel, but they 
are loam or clay loam glacial till or silty glacial drift 
where all of the sand and gravel has been removed. 
Mounds of mixed cobbly, stony, and loamy overburden 
are on the edges of the areas. The bottoms and sides 
support little or no vegetation during periods when the 
pits are used. 

Included with the gravel pits in mapping are small 
areas of Wabek soils. These soils have gravelly sand at 
a depth of 7 to 14 inches. They support plants. 

Most gravel pits can be used only as a source of sand 
and gravel for construction purposes. Some provide 
limited wildlife habitat. Abandoned gravel pits can be 
restored to range, tame pasture, or cropland if 
reclamation measures are applied. These measures 
include shaping the areas and using the mounds of 
overburden material as topsoil dressing. Applying 
fertilizer as needed helps to establish range or pasture. 

The capability subclass is VIIIs; no range site is 
assigned. 


100—Parnell slity clay loam, ponded. This deep; 
very poorly drained, level soil is in depressions and.along 
the edges of lakes in the uplands. In most years it is 
ponded by water that is seldom more than 2 feet deep 
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during the growing season. Areas are circular or long 
and narrow and 5 to 150 acres in size. 

Typically, the surface layer is dark gray silty clay loam 
about 7 inches thick. The subsoil is dark gray and gray, 
firm silty clay about 38 inches thick. The underlying 
material to a depth of 60 inches is gray silty clay. In 
places, the subsoil contains less clay, and lime is at or 
near the surface. 

Included with this soil in mapping are small areas of 
the poorly drained Vallers soils. These soils make up 
less than 10 percent of any one mapped area. They are 
calcareous throughout. They are at the edges of the 
mapped areas. 

The content of organic matter and fertility are high in 
the Parnell soil. Permeability is slow. Available water 
capacity is moderate or high. Runoff is ponded. During 
wet periods the water table is as much as 2 feet above 
the surface. During dry periods it is as much as 2 feet 
below the surface. 

This soil is well suited to wetland wildlife habitat. Most 
areas are used for this purpose (fig. 8). Deer, pheasants, 
and other wildlife frequent the margins of these areas. 
The native vegetation, which is cattails, rushes, and 
sedges, provides food and cover for a variety of 
waterfowl and wetland birds. Ducks nest on the drier 
adjacent sites and raise their broods in the ponded 
areas. Geese and other waterfowl use these areas as 
periodic resting and feeding sites during migration. The 
vegetated areas commonly are interspersed with small 
bodies of open water. | 

Because it is wet, this soil is poorly suited to range 
and generally is unsuitable for cultivated crops, tame 
pasture and hay, windbreaks and environmental 
plantings, building site development, and septic tank 
absorption fields. 

The capability subclass is МИм; no range site is 
assigned. 


prime farmland 


Prime farmland is one of several kinds of important 
farmlands defined by the U. S. Department of 
Agriculture. It is of major importance in providing the 
Nation's short- and long-range needs for food and fiber. 
Because the supply of high quality farmland is limited, 
the U. S. Department of Agriculture recognizes that 
responsible levels of government, as well as individuals, 
should encourage and facilitate the wise use of our 
Nation's prime farmland. 

Prime farmland, as defined by the U. S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cultivated 
land, pasture, woodland, or other land, but it is not urban 
апа built-up land or water areas. It either is used for food 
or fiber crops or is available for those uses. The soil 
qualities, growing season, and moisture supply are those 
needed for a well managed soil economically to produce 
a sustained high yield of crops. 
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Figure 8.—An area of Parnell silty clay loam, ponded, used as habitat for wetland wildlife. 


Prime farmland has an adequate and dependable 
supply of moisture. The temperature and growing season 
are favorable. The level of acidity or alkalinity is 
acceptable. Prime farmland has few or no rocks and is 
permeable to water and air. It is not excessively erodible 
or saturated with water for long periods and is not 
frequently flooded during the growing season. The slope 
ranges mainly from 0 to 6 percent. More detailed 
information about the criteria for prime farmland is 
available at the local office of the Soil Conservation 
Service. 

About 11,640 acres in McPherson County, or nearly 2 
percent of the total acreage, meets the requirements for 
prime farmland. It occurs as scattered areas throughout 
the county. The main crops are corn, grain sorghum, and 
alfalfa. 

The map units that are considered prime farmland are 


listed in this section. This list does not constitute a 
recommendation for a particular land use. The extent of 
each listed map unit is shown in table 4. The location is 
shown on the detailed soil maps at the back of this 
publication. The soil qualities that affect use and 
management are described in the section "Detailed soil 
map units.” 

The map units that meet the requirements for prime 
farmland are: 


5A—Bowbells loam, 0 to 2 percent slopes 

5B—Bowbells loam, 2 to 6 percent slopes 

6—Arnegard loam 

31—Harmony silty clay loam 

64 一 Grassna silt loam 

65—Grail silty clay loam (where flooded once ог less 
during the growing season) 
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use and management of the soils 


This soil survey is an inventory and evaluation of the 
Soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland; and as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. It 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


George W. Leibel, district conservationist, Soil Conservation Service, 
helped write this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 


yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

About one-half of the acreage in McPherson County is 
used for cultivated crops or for tame pasture and hay 
(3). The major crops are alfalfa, spring wheat, oats, and 
Нах. Barley, corn, sunflowers, and rye also are grown. 
Alfalfa is harvested mainly for hay, spring wheat is grown 
as a cash crop, oats is grown as a cash crop and as 
livestock feed, and corn is harvested for both silage and 
grain. 

The potential of the soils in McPherson County for 
increased crop production is good. About 45,000 acres 
of potentially good cropland is currently used as range, 
12,000 acres as pasture, and 55,000 acres as tame 
hayland. In addition to the reserve productive capacity 
represented by this land, food production could also be 
increased considerably by extending the latest crop 
production technology to all cropland in the county. This 
Soil survey can greatly facilitate the application of such 
technology. 

Soil erosion is the major problem on about 65 percent 
of the cropland, hayland, and pasture in McPherson 
County. If the slope is more than 2 percent, erosion is a 
hazard on Bearpaw, Bowdle, Bryant, Mondamin, Temvik, 
Vida, Williams, and other soils. Lihen and Tally soils also 
are subject to wind erosion. 

Loss of the surface layer through erosion is damaging 
for two reasons. First, productivity is reduced as the 
surface layer is lost and part of the subsoil is 
incorporated into a plow layer. Loss of the surface layer 
is especially damaging on soils having a claypan subsoil, 
such as Noonan, and on soils having a thin surface 
layer, such as Vida and Zahl. Erosion also reduces the 
productivity on soils that tend to be droughty, such as 
Bowdle and Lehr. Second, erosion results in the 
sedimentation of streams and lakes. Controlling erosion 
minimizes the pollution of streams and lakes by sediment 
and improves water quality for fish and wildlife, 
recreation, and municipal use. 

A cropping system that includes grasses and legumes 
and that keeps a plant cover on the surface for extended 
periods holds soil losses to an amount that will not 
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reduce the productive capacity of the soils. Leaving crop 
residue on the surface during the critical erosion period 
early in spring helps to protect the soil from wind and 
water erosion. The crop residue also adds organic 
matter to the soil, improves fertility and tilth, and aids in 
the retention and absorption of rainfall. 

Terraces, diversions, and contour stripcropping help to 
contro! erosion on the gently sloping and moderately 
sloping Bearpaw, Bowdle, Bryant, Mondamin, and 
Temvik soils. Slopes are so short and irregular that 
contour farming and terracing are not practical in most 
areas of the sloping Vida and Williams soils. On these 
soils a cropping system that keeps a substantial plant 
cover on the surface is needed to control erosion. 

Minimizing tillage and leaving crop residue on the 
surface increase the infiltration rate and reduce the risks 
of runoff and erosion. Together with grassed waterways, 
these practices are suitable on most soils in the survey 
area. 

Wind erosion is a slight to severe hazard on many of 
the soils in the county. The hazard is especially severe 
on those soils having a fine sandy loam or loamy fine 
sand surface layer, such as Lihen, Parshall, and Tally. 
The soils that have a high content of lime in the surface 
layer, such as Divide, Hamerly, Vallers, and Zahl, also 
are highly susceptible to wind erosion. These soils can 
be damaged in a few hours if winds are strong and the 
soils are dry and have no plant cover or surface mulch. 
An adequate plant cover, a cover of crop residue, 
stripcropping, and a rough surface minimize wind erosion 
on these soils. Including grasses and legumes in the 
cropping system, planting windbreaks of suited trees and 
shrubs, and leaving strips of unharvested crops also are 
effective in reducing the risk of wind erosion. 

Information about the measures that control erosion 
on each kind of soil is contained in the Technical Guide, 
available in the local office of the Soil Conservation 
Service. 

Soil drainage is the major management need on the 
poorly drained Tonka and Vallers soils. Unless artificially 
drained, these soils are so wet that crops frequently are 
damaged. Open ditches help to remove excess water if 
outlets are available. Controlling the runoff on the 
adjacent slopes also helps to reduce the wetness of 
these soils. 

The moderately well drained Bowbells, Grail, Grassna, 
and Straw and somewhat poorly drained Hamerly soils 
on stream terraces, flood plains, flats and in upland 
swales receive stream overflow and runoff from adjacent 
uplands. In most years, drainage is adequate and crops 
benefit from the additional moisture. Artificial drainage is 
rarely needed on these soils. During wet years, however, 
spring planting and tillage are delayed. 

Soil fertility should be maintained so that optimum 
yields can be obtained. In soils that have a high content 
of lime in the surface layer, such as Divide, Hamerly, 
Regan, and Vallers, the kinds and amounts of fertilizer 
needed generally differ from the kinds and amounts 
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needed on soils that do not have lime in the surface 
layer. Including grasses and legumes in the cropping 
system improves fertility in the soils having a high 
content of lime. On all soils additions of fertilizer should 
be based on the results of soil tests, on the need of the 
crop, and on the expected level of yields. The 
Cooperative Extension Service can help in determining 
the kinds and amounts of fertilizer needed. 

Soil tilth affects the germination of seeds and the 
infiltration of water into the soil. Soils with good tilth are 
granular and porous. If tilled when wet, Bearpaw and 
Mondamin soils tend to be very cloddy when dry. Аз a 
result of the cloddiness, preparing a good seedbed is 
difficult. These soils dry slowly in the spring and cannot 
be easily tilled. Tilth also is poor in claypan soils, such as 
Exline and Miranda. Selecting a proper time for tillage, 
including grasses and legumes in the cropping system, 
and incorporating crop residue into the soil improve tilth 
and increase the rate of water intake. 

Field crops suited to the soils and climate of the 
survey area include small grain and row crops. Oats and 
spring wheat are the main small grain crops. Barley, 
corn, flax, and rye are grown on a lesser acreage. 
Sorghum also is grown on a small acreage. These row 
crops commonly are harvested for silage. The acreage 
planted to sunflowers is increasing. 

А! commonly grown and climatically suited crops are 
suited to deep, well drained or moderately well drained 
Soils, such as Bearpaw, Bowbells, Bryant, Grail, Grassna, 
Mondamin, Vida, and Williams soils. Bowdle and Lehr 
soils are better suited to early maturing small grain than 
to deeper rooted crops, such as corn and alfalfa, 
because the porous underlying material limits the 
available water capacity and root penetration. The erosive 
Lihen, Parshall, and Tally soils also are better suited to 
эта! grain, which provides better protection against wind 
erosion, than to row crops. 

Pasture plants best suited to the climate and most of 
the soils in the survey area include alfalfa, intermediate 
wheatgrass, and smooth bromegrass. Crested 
wheatgrass is well suited to soils that tend to be 
droughty, such as Bowdle and Lehr. Bunch grasses, 
such as crested wheatgrass, should not be planted in 
areas where the slope is more than 6 percent because 
erosion is a hazard. Pubescent wheatgrass is suited to 
Noonan and other soils that have a dense claypan 
subsoil. The choice of pasture plants is limited to water 
tolerant species, such as Garrison creeping foxtail and 
reed canarygrass, on the poorly drained Heil, Tonka, and 
Vallers soils and the very poorly drained Parnell soils. 

Proper stocking rates, timely deferment of grazing, and 
applications of fertilizer help to keep the pasture in good 
condition. If the pasture is overgrazed, the grasses lose 
vigor and die and are usually replaced by annual grasses 
and weeds. 
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ylelds per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green-manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classificatlon 


Land capability classification shows, in a genera! way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit (73). 
Only class and subclass are used in this survey. These 
levels are defined in the following paragraphs. Some 
survey areas do not have soils of all classes. 

Capability classes, the broadest groups, are 
designated by Roman numerals ! through VIII. The 
numerals indicate progressively greater limitations and 
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narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have slight limitations that restrict their 
use. 

Class | soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
с, to the class numeral, for example, Пе. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by и, $, ог с because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section “Detailed soil map units.” 


rangeland 


George W. Leibel, district conservationist, Soil Conservation Service, 
helped write this section. 


About half of the acreage in McPherson County is 
rangeland (3). More than half of the local farm income is 
derived from the sale of livestock, principally cattle. Cow- 
calf-steer enterprises are dominant throughout the 
county. The average size of farms or ranches is 1,090 
acres. 

The rangeland generally occurs as scattered tracts 
throughout the county. The soils used as rangeland 
generally are too steep, too stony, or too thin for 
cultivated crops. Examples are the steeper phases of 
Williams, Zahill, and Zahl soils. 
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On many farms the forage produced on rangeland is 
supplemented by crop stubble. In winter the native 
forage commonly is supplemented by protein 
concentrate. On some ranches the market weight of 
calves and yearlings is increased by creep feeding. 

in areas that have similár climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
Soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 6 shows, for many soils in the survey area, the 
range site; the total annual production of vegetation in 
favorable, normal, and unfavorable years; the 
characteristic vegetation; and the average percentage of 
each species. Only those soils that are used as or are 
suited to rangeland are listed. An explanation of the 
column headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plants. Soil reaction, salt content, and a 
seasonal high water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it is 
palatable to grazing animals. It includes the current 
year's growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. In a 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre reduced to 
à common percent of air-dry moisture. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
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the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating. 

The objective in range management is to contro! 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, control of undesirable brush species, 
conservation of water, and control of wind and water 
erosion. Sometimes, however, a range condition 
somewhat below the potential meets grazing needs, 
provides wildlife habitat, and protects soil and water 
resources. 

The native vegetation in many parts of the county has 
been greatly depleted by continued excessive use. Much 
of the acreage that was once mixed prairie is now 
covered with short grasses and weeds. The amount of 
forage produced may be less than half of that originally 
produced. The productivity of the range can be 
increased by applying management that is effective on 
specific kinds of soil and range sites. 

An adequate plant cover and ground mulch help to 
control erosion and increase the mositure supply by 
reducing the runoff rate. If the range is overgrazed, the 
more desirable tall grasses lose vigor and are replaced 
by less productive short grasses. Applying measures that 
prevent overgrazing helps to keep the range in good 
condition. Crossfencing and properly distributed watering 
facilities help to obtain a uniform distribution of grazing. 


native woods and windbreaks and 
environmental plantings 


George W. Leibel, district conservationist, Soil Conservation Service, 
helped write this section. 


Native trees and shrubs grow on only about 1,000 
acres in McPherson County. They generally grow as 
clumps and thickets in swales or in areas adjacent to 
drainageways and sloughs, mainly in the north-central 
part of the county. The early settlers used the native 
trees and shrubs as fuel and as a food supply. Today, 
the trees and shrubs are used mainly for wildlife habitat. 

Scattered individual plants or clumps of bur oak, 
common chokecherry, hawthorn, western snowberry, and 
wild rose are common on the rolling and hilly Vida, 
Zahill, and Zahl soils in swales in the northeastern part 
of the Leola Hills and along the drainageways that flow 
in a southeast direction out of the hills. Cottonwood and 
dd are on the margins of some sloughs and perennial 
akes. 

Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 
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Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, keep snow from blowing off fields, and 
provide food and cover for wildlife (fig. 9). 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 7 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 

Grazing is detrimental to windbreaks and 
environmental plantings because the livestock compact 
the soil and remove the lower branches of the trees and 
shrubs. The compaction retards growth. Removal of the 
lower branches reduces the effectiveness of the 
windbreaks. Weeds and insects prevent maximum 
growth. Clean cultivation and applications of herbicide 
help to control weeds. Fallowing a year before planting 
helps to provide a reserve supply of moisture, which is 
needed before seedlings can be established. On Tally 
and other soils that are susceptible to wind erosion, the 
site should be prepared in the spring so that it is not 
exposed to wind erosion during the winter. Additional 
information on planning windbreaks and screens and 
planting and caring for trees and shrubs can be obtained 
from the local office of the Soil Conservation Service or 
the Cooperative Extension Service or from a nursery. 


wildlife habitat 


John B. Farley, biologist, Soil Conservation Service, helped write this 
section. 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and-cover, They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 8, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges and management areas, 
nature study areas, and other developments for wildlife; 
in selecting soils that are suitable for establishing, 
improving, or maintaining specific elements of wildlife 
habitat; and in determining the intensity of management 
needed for each element of the habitat. 
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The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained іп. most places, but management is difficult 
and тиві be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain апа seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, millet, oats, sunflowers, and wheat. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
alfalfa, crested wheatgrass, intermediate wheatgrass, 
smooth bromegrass, and yellow sweetclover. 


Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer,.available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are beggarweed, big and little 
bluestem, blue grama, common sunflower, goldenrod, 
switchgrass, and western wheatgrass. 

Hardwood trees are planted trees and shrubs that 
produce nuts or other fruit, buds, catkins, twigs, bark, 
and foliage..Soil properties and features that affect the 
growth of hardwood trees and shrubs are depth of the 
root zone, the available water capacity, and wetness. 


Examples of these plants are American elm, apple, box 
elder, bur oak, green ash, hackberry, and plains - 
cottonwood. Examples of fruit-producing shrubs that are 
suitable for planting on soils rated good are American 
plum, common chokecherry, cotoneaster, honeysuckle, 
and Russian-olive. 


64 


501 зимеу 


Figure 9.—Field windbreak іп an area of Williams-Bowbells loams, 1 to 6 percent slopes. 


Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties: and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are cattail, inland saltgrass, prairie cordgrass, 
reeds, rushes, sedges, smartweed, and wild millet. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas (fig.10). Others 
are created by dams, levees, or other water-control 
structures. .Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, ditches, ponds, and shallow 
dugouts. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of. cropland, 
pasturé, meadows, and areas that are overgrown with 
grasses, forbs, and shrubs. These areas produce grain 
and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include eastern cottontail,. gray. partridge, meadowlark, 
mourning dove, red fox, ring-necked pheasant, whitetail 
jackrabbit, and whitetail deer. 


Habitat for wetland wildlife consists of marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are beaver, ducks, geese, 
herons, mink, muskrat, and shore birds. 

Habitat for rangeland wildlife consists of areas of 
native shrubs and herbaceous plants. Wildlife attracted 
to rangeland include lark bunting, meadowlarks, sharp- 
tailed grouse, whitetail deer, and whitetail jackrabbit. 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil. properties’ section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 feet. 
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Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
Soll. 


The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 


Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 


Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
Surface, sail wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
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aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures.and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 


Figure 10.—An area of water used by wetland wildlife. The water is surrounded by Vida-Williams-Bowbells loams, 2 to 15 percent 
slopes. 
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The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this 501 survey have а 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 9 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, and local 
roads and streets. The limitations are considered s//ght if 
Soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increases in 
construction costs, and possibly increased maintenance 
are required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
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the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 


sanitary facllities 


Table 10 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorabie for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 10 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large;stones and bedrock or а cemented рап 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons (aerobic) are shallow ponds 
constructed to hold sewage while aerobic bacteria 
decompose the solid and liquid wastes. Lagoons should 
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have a nearly level floor surrounded by cut slopes or 
embankments of compacted soil. Lagoons generally are 
designed to hold the sewage within a depth of 2 to 5 
feet. Nearly impervious soil materia! for the lagoon floor 
and sides is required to minimize seepage and 
contamination of ground water. 

Table 10 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer-are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

. The ratings in table 10 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 
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After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
сомег. 


construction materials 


Table 11 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 feet. 

Roadfill is soil material that is excavated іп one place 
and used in road embankments in. another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 feet. It is assumed that soil layers 
wil! be mixed during excavating and spreading. Many 
Soils have layers of contrasting suitability within their 
profile. The table showing engineering index properties 
provides detailed information about each soil layer. This 
information can help determine the suitability of each 
layer for use as roadfill. The performance of soil after it 
is stabilized with lime or cement is not considered in the 
ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
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of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 11, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
Sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Торвой is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have а 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, scils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 
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water management 


Table 12 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
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large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
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a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction.of terraces and diversions. А restricted 
rooting depth, a severe hazard of wind or water erosion, 
an excessively coarse texture, and restricted permeability 
adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of wind erosion, low available water 
capacity, restricted rooting depth, toxic substances, such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
Soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 16. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
Observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. i 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 13 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under "Soil series and their morphology." 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. "Loam," for example, is scil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 or 20 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
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The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soi! 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group А-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the А-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or А-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 16. 

Воск fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
Sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
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estimates are based on test data from the survey area ог 
from nearby areas and on field examination. 


physical and chemical properties 


Table 14 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
Soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potentia! of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
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soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made.for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, З to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate óf soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K in this county range from 
0.10 to 0.43. The higher the value, the more susceptible 
the soil is to sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to wind 
erosion in cultivated areas. The groups indicate the 
susceptibility of soil to wind erosion and the amount of 
soil lost. Soils are grouped according to the following 
distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control wind 
erosion are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control wind erosion are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control wind erosion 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
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moderately erodible. Crops can be grown if measures to 
control wind erosion are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control wind erosion are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to wind erosion. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In table 14, the estimated content of organic matter is 
expressed as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained. or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


soil and water features 


Table 15 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
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chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 15 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasiona! that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 15 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month іѕ not. 
indicated in table 15. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 
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Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Potential frost action is the likelihood of upward ог 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are most 
susceptible to frost action. Well drained, very gravelly, ог 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 


the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


engineering test data 


Table 16 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series. The 
Soil samples were analyzed by the South Dakota 
Department of Transportation, Division of Highways. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are: AASHTO classification —M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(АЗТМ); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(AASHTO), D 698 (ASTM). 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (74). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. In table 17, the soils 
of the survey area are classified according to the 
system. The categories are defined in the following 
paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name. of a suborder 
indicates the order. An example is Boroll (Bor, meaning 
cool, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An examplé is Haploborolls (Нар/, meaning 
minimal horizonation, plus boro//, the suborder of the 
Mollisols that have an ustic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haploborolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-silty, mixed Typic 
Haploborolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the underlying 
material can differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. А pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the So// Survey Manual (12). Many 
of the technical terms used in the descriptions are 
defined in Soil Taxonomy (14). Unless otherwise stated, 
matrix colors in the descriptions are for dry soil. 
Following the pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed soil map units." 


Arnegard series 


The Arnegard series consists of deep, well drained 
soils formed in loamy alluvium on lake plains. 
Permeability is moderate. Slopes range from 0 to 2 
percent. 

The Arnegard soils in this county have lower chroma 
in the A horizon and the upper part of the B horizon than 
is defined as the range for the Arnegard series. This 
difference, however, does not alter the use or behavior 
of the soils. 

Arnegard soils are similar to Bowbells, Grassna, and 
Roseglen soils and commonly are near Harmony and 
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Rentill soils. Bowbells and Harmony soils have an ага ес 
horizon. Harmony soils contain more clay in the subsoil 
and underlying material than the Arnegard soils. Also, 
they are slightly lower on the landscape. Grassna soils 
contain more silt throughout and less sand in the subsoil 
than the Arnegard soils. Rentill soils have free 
carbonates in the surface layer. Their position on the 
landscape is similar to that of the Arnegard soils. 
Roseglen soils are moderately well drained. 

Typical pedon of Arnegard loam, 1,490 feet north and 
80 feet west of the southeast corner of sec. 13, T. 128 
N., R. 67 W. 


Ap 一 0 to 9 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; common very fine roots; slightly 
acid; abrupt smooth boundary. 

821—9 to 13 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak medium prismatic structure 
parting to weak coarse and medium subangular 
blocky; slightly hard, friable; common very fine roots; 
neutral; clear wavy boundary. 

B22—13 to 17 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium prismatic structure parting to weak 
coarse and medium subangular blocky; hard, friable; 
common very fine roots; neutral; clear wavy 
boundary. 

B3ca—17 to 22 inches; light brownish gray (2.5Y 6/2) 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
coarse and medium subangular blocky structure; 
hard, friable; common very fine roots; common fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; clear wavy boundary. 

C1ca—22 to 32 inches; light brownish gray (2.5Y 6/2) 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
coarse subangular blocky structure; slightly hard, 
friable; few very fine roots; many medium and fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; abrupt smooth boundary. 

С2--32 to 36 inches; light brownish gray (2.5Y 6/2) fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
weak medium subangular blocky structure; slightly 
hard, very friable; common fine accumulations and 
striations of carbonate; strong effervescence; 
moderately alkaline; abrupt smooth boundary. 

C3—36 to 60 inches; light brownish gray (2.5Y 6/2) fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
weak fine subangular blocky structure; soft, very 
friable; strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 32 
inches. The depth to free carbonates and the thickness 
of the mollic epipedon range from 16 to 32 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist). It is 8 
to 12 inches thick and is loam or silt loam. The B2 
horizon has value of 4 or 5 (2 to 4 moist) and chroma of 
1 or 2. It is loam or silt loam. The C horizon has value of 
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5 to 7 (4 or 5 moist) and chroma of 2 or 3. It is loam, 
fine sandy loam, or clay loam and is mildly alkaline or 
moderately alkaline. 


Bearden series 


The Bearden series consists of deep, somewhat 
poorly drained soils formed in glacial lake sediments in 
swales and basins. Permeability is moderately slow. 
Slopes are less than 1 percent. 

The Bearden soils in this county have a grayer ACca 
horizon than is defined as the range for the Bearden 
series. This difference, however, does not alter the use 
or behavior of the soils. 

Bearden soils are similar to Hamerly soils and 
commonly are near Arnegard, Harmony, Regan, and 
Rentill soils. Arnegard 501$ are leached of carbonates to 
a greater depth than the Bearden soils. Hamerly soils 
contain more sand throughout and less silt in the control 
section than the Bearden soils. Harmony soils contain 
more clay in the subsoil than the Bearden soils. Regan 
soils are poorly drained and very poorly drained. They 
are on the lowest part of the landscape. Rentill soils are 
well drained. Arnegard, Harmony, and Rentill soils are 
slightly higher on the landscape than.the Bearden soils. 

Typical pedon of Bearden silt loam, 800 feet south 
and 950 feet east of the northwest corner of sec. 24, T. 
128 N., R. 67 W. 


Ар—0 to 6 inches; very dark gray (10YR 3/1) silt loam, 
black (10YR 2/1) moist; weak fine subangular 
blocky structure parting to weak fine. granular; 
slightly hard, friable; common medium and many fine 
and very fine roots; slight effervescence; mildly 
alkaline; abrupt smooth boundary. 

A12—6 to 12 inches; very dark gray (10YR 3/1) silt 
loam, black (10YR 2/1) moist; moderate medium 
and fine subangular blocky structure parting to weak 
fine granular; slightly hard, friable; common medium 
and many fine roots; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

ACca—12 to 15 inches; gray (10YR 5/1 and 6/1) silt 
loam, dark gray (10YR 4/1) and very dark gray 
(10YR 3/1) moist; moderate medium and fine 
subangular blocky structure; slightly hard, friable; 
common fine and very fine roots; violent 
effervescence; moderately alkaline; clear irregular 
boundary. 

C1ca—15 to 33 inches; light brownish gray (2.5Y 6/2) 
silt loam, dark grayish brown (2.5Y 4/2) moist; weak 
medium and fine subangular blocky structure; 
slightly hard, friable; common fine.and very fine 
roots; violent effervescence; moderately alkaline; 
clear wavy boundary. 

С2--33 to 60 inches; grayish brown (2.5Y 5/2) silt loam, 
dark grayish brown (2.5Y 4/2) moist; common fine 
distinct brownish yellow (10YR 6/6) mottles; 
massive; slightly hard, very friable; few very fine 
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roots; common fine accumulations of carbonate; 
strong effervescence; moderately alkaline. 


The mollic epipedon ranges from 7 to 16 inches in 
thickness. The A horizon has hue of 10YR or 2.5Y and 
value of 3 to 5 (2 or 3 moist). It is silt loam, loam, or silty 
clay loam and is 6 to 14 inches thick. Some pedons do 
not have an ACca horizon. The Cca horizon has hue of 
2.5Y or 5Y, value of 5 to 7 (4 or 5 moist), and chroma of 
2 to 4. It is silt loam or silty clay loam. The content of 
calcium carbonate in this horizon is 15 to more than 30 
percent. The C2 horizon has few to many, faint to 
prominent mottles. It is clay loam, silt loam, or silty clay 
loam. Also, thin strata of sandy loam and silty clay are in 
some pedons. 


Bearpaw series 


The Bearpaw series consists of deep, well drained 
soils formed in glacial till on uplands. Permeability is 
moderately slow in the subsoil and slow in the underlying 
material. Slopes range from 0 to 9 percent. 

Bearpaw soils are similar to Mondamin soils and 
commonly are near Cavour, Grail, Greenway, and 
Williams soils. Cavour. soils have а natric horizon. They 
are in small pits and depressions. Grail soils have a 
mollic epipedon that is more than 16 inches thick. They 
are in swales. Greenway soils contain less clay in the 
upper part of the subsoil than the Bearpaw soils. 
Mondamin soils formed in silty sediments. Williams soils 
contain less clay in the subsoil and underlying material 
than the Bearpaw soils. Greenway, Mondamin, and 
Williams soils are in positions on the landscape similar to 
those of the Bearpaw soils. 

Typical pedon of Bearpaw loam, in an area of 
Bearpaw-Greenway loams, 0 to 3 percent slopes, 500 
feet north and 81 feet west of the southeast corner of 
sec. 27, T. 128 N., R. 72 W. 


Ар—0 to 5 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak medium 
and fine subangular blocky structure parting to weak 
fine granular; slightly hard, friable; slightly acid; 

| abrupt smooth boundary. 

B21t—5 to 8 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate coarse and medium prismatic structure 
parting to moderate fine and very fine subangular 
blocky; hard, firm, sticky and plastic; common fine 
pores; shiny films on faces of peds; neutral; clear 
smooth boundary. 

B221—8 to 14 inches; grayish brown (2.5Y 5/2) clay 
loam, very dark grayish brown (2.5Y 3/2) crushing to 
dark grayish brown (2.5Y 4/2) moist; moderate 
coarse and medium prismatic structure parting to 
moderate coarse and medium subangular blocky; 
very hard, firm, sticky and plastic; common fine 
pores; shiny films on faces of peds; neutral; clear 
smooth boundary. 
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B3ca—14 to 20 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; weak 
medium prismatic structure parting to medium and 
fine subangular blocky; very hard, firm, sticky and 
plastic; common fine pores; patchy shiny films on 
faces of peds; common medium and fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

С1са—20 to 42 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; massive; 
very hard, firm, sticky and plastic; few fine prominent 
dark brown (7.5YR 4/4) and few fine distinct 
yellowish brown (10 YR 5/6) iron stains; many 
medium and fine accumulations of carbonate; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

С2--42 to 60 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; massive; 
hard, firm, sticky and plastic; few fine accumulations 
of carbonate; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 15 to 28 
inches. The depth to free carbonates ranges from 10 to 
18 inches. The mollic epipedon ranges from 8 to 12 
inches in thickness. 

The A horizon has value of 3 or 4 (2 or 3 moist). It is 
loam or clay loam and is 2 to 5 inches thick. The B2t 
horizon has value of 4 or 5 (3 or 4 moist) and chroma of 
2 or 3. The content of clay ranges from 35 to 50 percent 
in this horizon. The C horizon has value of 5 to 7 (4 or 5 
moist) and chroma of 2 or 3. 


Bowbells series 


The Bowbells series consists of deep, well drained 
and moderately well drained soils formed in loamy 
alluvium and in glacial till in swales on uplands. 
Permeability is moderate in the subsoil and moderately 
slow in the underlying material. Slopes range from 0 to 6 
percent. 

The Bowbells soils in this county have lower chroma in 
the A horizon than is definitive for the Bowbells series. 
This difference, however, does not alter the use or 
behavior of the.soils. 

Bowbells soils are similar to Arnegard and Grassna 
soils and commonly are near Tonka, Vida, and Williams 
soils. Arnegard and Grassna soils do not have ап ага с 
horizon. Tonka soils are poorly drained and are in 
depressions. Vida and Williams soils have a mollic 
epipedon that is less than 16 inches thick. They are 
higher on the landscape than the Bowbells soils. 

Typical pedon of Bowbells loam, in an area of 
Williams-Bowbells loams, 1 to 6 percent slopes, 996 feet 
west and 120 feet south of the northeast corner of sec. 
35, T. 127 N., R. 69 W. 


А1—0 to 11 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak medium prismatic and 


78 


subangular blocky structure parting to moderate fine 
granular; slightly hard, friable; many fine and very 
fine roots; many fine pores; neutral; clear wavy 
boundary. 

B21t—11 to 18 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium prismatic structure parting 
to moderate medium subangular blocky; hard, 
friable; common very fine roots; common fine pores; 
thin shiny films on faces of peds; common tongues 
(1/4 to 1 inch wide), dark gray (10YR 4/1) and very 
dark gray (10YR 3/1) moist; neutral; gradual wavy 
boundary. 

B221—18 to 25 inches; grayish brown (10YR 5/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; hard, friable; 
common very fine roots; common fine pores; thin 
shiny films on faces of peds; few tongues (1/4 to 1 
inch wide), dark grayish brown (10ҮН 4/2) and very 
dark brown (10YR 2/2) moist; neutral; clear wavy 
boundary. 

C1ca—25 to 36 inches; light brownish gray (2.5Ү 6/2) 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
common fine distinct yellowish brown (10YR 5/6) 
and light gray (10YR 7/1) and few fine distinct 
strong brown (7.5YR 5/6) mottles; weak medium 
subangular blocky structure; hard, friable; many fine 
and medium accumulations of carbonate; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

С2--36 to 53 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; common 
medium and fine distinct yellowish brown (10YR 
5/6) and light gray (10YR 7/1) and few fine distinct 
strong brown (7.5YR 5/6) mottles; massive; hard, 
firm; common fine and few medium accumulations 
of carbonate; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C3— 53 to 60 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; common 
medium and fine distinct yellowish brown (10YR 
5/6) and light gray (10YR 7/1) and few fine distinct 
strong brown (7.5YR 5/6) mottles; massive; hard, 
firm; few fine accumulations of carbonate; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 22 to 36 inches. The A horizon 
has value of 4 or 5 (2 or 3 moist) and chroma of 1 or 2. 
It is loam ог silt loam. The B2t horizon has hue of 10YR 
or 2.5Y, value of 4 to 6 (2 to 4 moist), and chroma of 2 
or 3. It is loam or clay loam. The content of clay in this 
horizon averages as low as 25 percent in some pedons 
and as high as 35 percent in others. The C horizon has 
value of 4 to 6 (4 or 5 moist) and chroma of 2 to 4. It is 
loam or clay loam. 
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Bowdle series 


The Bowdle series consists of well drained soils on 
terraces and uplands. These soils are moderately deep 
over sand and gravel. They formed in glacial outwash. 
Permeability is moderate in the subsoil and rapid in the 
underlying material. Slopes range from 0 to 6 percent. 

Bowdle soils commonly are near Divide, Lehr, and 
Wabek soils. Divide soils have a calcic horizon. They are 
slightly lower on the landscape than the Bowdle.soils. 
Lehr and Wabek soils have gravelly sand within a depth 
of 20 inches. They are higher on the landscape than the 
Bowdle soils. 

Typical pedon of Bowdle loam, 0 to 3 percent slopes, 
830 feet south and 55 feet west of the northeast corner 
of sec. 4, Т. 125 N., А. 73 W. 


Ар--0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak medium 
granular structure; slightly hard, friable; common fine 
roots; neutral; abrupt smooth boundary. 

B21—7 to 14 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate coarse and medium prismatic structure 
parting to weak coarse and medium subangular 
blocky; hard, friable; few fine roots; neutral; clear 
wavy boundary. 

B22—14 to 22 inches; dark grayish brown (10ҮН 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse and medium prismatic structure parting 
to weak medium subangular blocky; hard, friable; 
neutral; gradual wavy boundary. 

ІС1--22 to 26 inches; multicolored gravelly sandy loam; 
single grain; loose; slight effervescence; mildly 
alkaline; clear wavy boundary. 

11C2—26 to 60 inches; multicolored gravelly sand; single 
grain; loose; slight effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 14 to. 32 inches. The depth to 
gravelly material ranges from 20 to 40 inches. The mollic 
epipedon ranges from 16 to 32 inches in thickness. 

The A horizon has value of 3 or 4 (2 or 3 moist). It is 
silt loam or loam and is 4 to 8 inches thick. The B 
horizon has hue of 10YR or 2.5Y and value of 3 to 5 (2 
or 3 moist). The content of clay in this horizon averages 
as low as 18 percent in some pedons and as high as 25 
percent in others. Some pedons have a B3 horizon. In 
some pedons the C horizon is loam, gravelly loam, or 
sandy loam and has hue of 10YR or 2.5Y, value of 4 to 
6 (3 to 5 moist), and chroma of 2 to 4. 


Brantford series 


The Brantford series consists of well drained soils on 
terraces. These soils are shallow over gravelly sand. 
They formed in glacial outwash. Permeability is moderate 
in the subsoil and very rapid in the underlying material. 
Slopes range from 0 to 3 percent. 
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Brantford soils are similar to Lehr soils and commonly 
are near Harriet, Miranda, and Ranslo soils. Lehr soils do 
not have shale in the underlying gravelly sand and have 
higher chroma in the A horizon than the Brantford soils. 
Harriet, Miranda, and Ranslo soils have a natric horizon. 
Harriet and Ranslo soils are on flood plains, and Miranda 
soils are in low areas on uplands. 

Typical pedon of Brantford loam, 2,550 feet east and 
75 feet south of the northwest corner of sec. 28, T. 126 
N., R. 66 W. 


Ар—0 to 7 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; moderate medium and fine 
granular structure; slightly hard, friable; neutral; 
abrupt smooth boundary. 

B21—7 to 13 inches; grayish brown (10YH 5/2) clay 
loam, very dark grayish brown (10ҮВ 3/2) moist; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; slightly hard, 
friable; common fine roots; common fine pores; 
neutral; gradual wavy boundary. 

B22—13 to 16 inches; grayish brown (10YR 5/2) clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; hard, friable; 
common fine roots; few fine pores; neutral; clear 
wavy boundary. 

1С1--16 to 23 inches; dark grayish brown (2.5Y 4/2) 
gravelly sand, very dark grayish brown (2.5Y 3/2) 
moist; single grain; loose; few roots in the upper 
part; about 35 percent shale fragments by volume; 
mildly alkaline; gradual wavy boundary. 

ІС2--23 to 60 inches; dark grayish brown (2.5Y 4/2) 
gravelly sand, very dark grayish brown (2.5Y 3/2) 
moist; dark gray (N 4/0) shale chips; single grain; 
loose; about 50 percent shale fragments; slight 
effervescence; mildly alkaline. 


The thickness of the solum, or the depth to gravelly 
sand, ranges from 10 to 20 inches. The mollic epipedon 
ranges from 7 to 16 inches in thickness. 

The A horizon has value of 3 or 4 (2 or 3 moist). It is 
loam or clay loam and is 4 to 10 inches thick. The B2 
horizon has hue of 10YR or 2.5Y, value of 4 or 5 (3 or 4 
moist), and chroma of 1 to 3. It is loam or clay loam. The 
content of clay in this horizon averages as low as 18 
percent іп some pedons and as high as 25 percent in 
others. The content of shale fragments in the НС horizon 
is, by volume, 35 percent or more. 


Bryant series 


The Bryant series consists of deep, well drained soils 
formed in silty and loamy glacial drift on uplands. 
Permeability is moderate. Slopes range from 0 to 9 
percent. 

Bryant soils are similar to Temvik soils and commonly 
are near Grassna, Mondamin, Temvik, and Williams 
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soils. Grassna soils have a mollic epipedon that is more 
than 16 inches thick. They are in swales. Mondamin soils 
contain more clay in the subsoil than the Bryant soils. 
Temvik soils are 20 to 40 inches deep over glacial till. 
Williams soils have an argillic horizon. Mondamin, 
Temvik, and Williams soils are in positions on the 
landscape similar to those of the Bryant soils. 

Typical pedon of Bryant silt loam, in an area of Bryant- 
Grassna silt loams, 1 to 6 percent slopes, 650 feet west 
and 178 feet north of the southeast corner of sec. 18, T. 
125 N., R. 73 W. 


Ap 一 0 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak fine granular structure; soft, friable; common 
fine roots; slightly acid; abrupt smooth boundary. 

B2—7 to 15 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable; few 
fine roots; neutral; clear wavy boundary. 

B3ca—15 to 23 inches; light brownish gray (2.5Y 6/2) 
silt loam, dark grayish brown (2.5Y 4/2) moist; weak 
coarse prismatic structure parting to weak coarse 
subangular blocky; soft, friable; few fine roots; 
common fine and medium accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C1ca—23 to 34 inches; light brownish gray (2.5Y 6/2) 
silt loam, dark grayish brown (2.5Y 4/2) moist; 
massive; soft, friable; common medium and fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

C2—34 to 60 inches; light brownish gray (2.5Y 6/2) 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
soft, friable; common fine accumulations of 
carbonate; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 11 to 30 
inches. The depth to free carbonates ranges from 11 to 
24 inches. The mollic epipedon ranges from 7 to 16 
inches in thickness. 

The A horizon has value of 4 or 5 (2 or 3 moist). It is 
silt loam or loam and is 5 to 8 inches thick. The B2 
horizon has hue of 10YR or 2.5Y, value of 4 or 5 (3 ог 4 
moist), and chroma of 2 ог 3. It is silt loam, loam, or silty 
clay loam. The content of clay in this horizon averages 
as low as 18 percent in some pedons and as high as 28 
percent in others. The C horizon has hue of 10YR or 
2.5Y, value of 5 to 7 (4 or 5 moist), and chroma of 2 to 
4. It is dominantly loam, silt loam, or silty clay loam. In 
some pedons, however, it has thin strata of very fine 
sand or fine sand, and in others loam or clay loam 
glacial till is at a depth of 40 to 60 inches. 
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Cavour series 


The Cavour series consists of deep, moderately well 
drained soils formed in loamy and clayey glacial till on 
uplands. Permeability is slow or very slow in the subsoil 
and moderately slow or slow in the underlying material. 
Slopes range from 0 to 5 percent. 

Cavour soils are similar to Noonan soils and 
commonly are near Cresbard, Heil, and Miranda soils. 
Cresbard soils do not have columnar structure in the B2t 
horizon. They are in positions on the landscape similar to 
those of the Cavour soils. Heil soils are poorly drained. 
They are in depressions. Miranda soils have salt crystals 
within a depth of 16 inches. They are in small pits and 
depressions. Noonan soils contain more sand throughout 
and less clay in the subsoil than the Cavour soils. 

Typical pedon of Cavour loam, in an area of Cavour- 
Miranda loams, 1 to 5 percent slopes, 1,056 feet east 
and 300 feet north of the southwest corner of sec. 15, T. 
128 N., R. 66 W. 


Ар—0 to 7 inches; dark gray (10ҮН 4/1) loam, black 
(10YR 2/1) moist; weak fine and medium granular 
structure; soft, friable; neutral; abrupt smooth 
boundary. 

A12—7 to 9 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; moderate fine and medium 
granular structure; soft, friable; slightly acid; clear 
smooth boundary. 

А2--9 to 11 inches; gray (10YR 6/1) loam, very dark 
gray (10YR 3/1) moist; weak medium platy and 
weak medium subangular blocky structure; soft, 
friable; slightly acid; abrupt smooth boundary. 

B21t—11 to 14 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; strong fine columnar 
structure parting to moderate fine and medium 
blocky; very hard, firm, sticky and plastic; thin 
continuous gray (10YR 6/1) coatings on the tops of 
columns; shiny films on faces of peds; neutral; clear 
smooth boundary. 

B22t—14 to 21 inches; dark gray (10YR 4/1) clay loam, 
very dark gray (10YR 3/1) moist; weak fine prismatic 
structure parting to strong fine blocky; very hard, 
firm, sticky and plastic; shiny films on faces of peds; 

. neutral; clear smooth boundary. 

B23t—21 to 27 inches; dark gray (5Y 4/1) clay loam, 
very dark gray (5\ 3/1) moist; moderate fine blocky 
structure; extremely hard, firm, sticky and plastic; 
mildly alkaline; gradual wavy boundary. 

B3sa—27 to 32 inches; olive gray (5Ү 5/2) clay loam, 
olive gray (5Ү 4/2) moist; weak medium subangular 
blocky structure; very hard, firm, sticky and plastic; 
few fine threads of salt; mildly alkaline; gradual wavy 
boundary. 

Csacs—32 to 60 inches; light olive gray (БҮ 6/2) clay 
loam, olive gray (bY 5/2) moist; common fine 
distinct gray (10YR 5/1) and yellowish brown (10YR 
5/8) mottles; massive; hard, firm, sticky and plastic; 
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many fine and medium threads of salt; few fine 
nests of gypsum; few fine accumulations of 
carbonate; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 18 to 38 
inches. The depth to free carbonates ranges from 14 to 
35 inches. The depth to accumulations of gypsum and 
other salts ranges from 16 to 30 inches. 

The Ap or A1 horizon has value of 3 to 5 (2 or 3 
moist). It is loam or silt loam. Тһе A2 horizon has value 
of 5 to 7 (3 or 4 moist) and chroma of 1 or 2. The A 
horizon is slightly acid or neutral. The B2t horizon has 
hue of 10YR, 2.5YR, or 5YR, value of 4 or 5 (3or 4 
moist), and chroma of 1 or 2. It is silty clay, clay loam, or 
clay. The content of clay in this horizon averages as low 
as 35 percent in some pedons and as high as 50 
percent in others. Reaction ranges from neutral to 
moderately alkaline. The C horizon has hue of 2.5Y or 
5Y, value of 5 to 7 (4 or 5 moist), and chroma of 2 to 4. 
It is moderately alkaline or strongly alkaline. 


Cresbard series 


The Cresbard series consists of deep, moderately well 
drained soils formed in loamy glacial till on uplands. 
Permeability is slow or moderately slow. Slopes range 
from 0 to 3 percent. 

Cresbard soils are similar to Niobell soils and 
commonly are near Cavour, Heil, and Miranda soils. 
Cavour soils have columnar structure in the B21t 
horizon. They are in positions on the landscape similar to 
those of the Cresbard soils. Heil soils are poorly drained 
and are in depressions. Miranda soils have visible salt 
crystals within a depth of 16 inches. They are in small 
pits and depressions. Niobell soils contain more sand 
throughout and less clay in the subsoil than the Cresbard 
soils. 

Typical pedon of Cresbard loam, in an area of 
Cresbard-Cavour loams, 77 feet north and 18 feet west 
of the southeast corner of sec. 16, T. 128 N., R. 66 W. 


Ap 一 0 to 7 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; moderate medium granular 
Structure; soft, very friable; neutral; abrupt smooth 
boundary. 

A2—7 to 10 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak thin 
platy structure; slightly hard, friable; slightly acid; 
clear wavy boundary. 

B&A—10 to 12 inches; dark grayish brown (10YR 4/2) 
clay loam (B), very dark brown (10YR 2/2) moist; 
light brownish gray (10YR 6/2) coatings of very fine 
sand on faces of peds (A), very dark grayish brown 
(10YR 3/2) moist; moderate fine blocky structure; 
hard, friable; neutral; clear wavy boundary. 

B21t—12 to 20 inches; dark gray (10YR 4/1) clay loam, 
very dark gray (10YR 3/1) moist; moderate medium 
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prismatic structure parting to strong fine blocky; very 
hard, firm, sticky and plastic; shiny films on faces of 
peds; neutral; abrupt smooth boundary. 

B22tsa—20 to 26 inches; grayish brown (10YR 5/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium prismatic structure parting to weak 
medium subangular blocky; very hard, firm, sticky 
and plastic; shiny films on faces of peds; common 
fine threads of salt; moderately alkaline; clear 
smooth boundary. 

C1cacs—26 to 37 inches; light brownish gray (2.5Y 6/2) 
clay loam, olive (БҮ 5/3) moist; few fine distinct 
yellowish brown (10 YR 5/8) mottles; massive; very 
hard, firm, sticky and plastic; few fine threads of salt; 
common fine nests of gypsum; common fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

C2cs— 37 to 60 inches; light brownish gray (2.5Y 6/2) 
clay loam, olive (БҮ 5/3) moist; common fine and 
medium distinct gray (10YR 5/1) and few fine 
distinct yellowish brown (10YR 5/8) mottles; 
massive; hard, firm, sticky and plastic; common fine 
nests of gypsum; common fine and medium 
accumulations of carbonate; strong effervescence; 
moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 18 to 40 inches. The Ap horizon 
has value of 3 or 4 (2 or 3 moist). It is loam or silt loam 
and is 5 to 10 inches thick. Some pedons do not have 
an A2 horizon. The B2t horizon has value of 2 to 4 moist 
and chroma of 1 to 3. It is clay loam or clay. The content 
of clay in this horizon averages as low as 35 percent in 
some pedons and as high as 50 percent in others. Some 
pedons have a B3 horizon. The C horizon has value of 5 
to 7 (410 6 moist) and chroma of 2 to 4. It is.loam ог 
clay loam and is mildly alkaiine to strongly alkaline. 


Divide series 


The Divide series consists of somewhat poorly drained 
soils in glacial melt water channels and on outwash 
plains and terraces. These soils are moderately deep 
over gravelly sand. Permeability is moderate in the loamy 
sediments and rapid or very rapid in the underlying 
gravelly sand. Slopes range from 0 to 3 percent. 

Divide soils are similar to Hamerly and Marysland soils 
and commonly are near Bowdle, Lehr, Marysland, and 
Regan soils. The well drained Bowdle and somewhat 
excessively drained Lehr soils are higher on the 
landscape than the Divide soils. Hamerly soils formed in 
clay loam glacial till and do not have a gravelly sand IIC 
horizon. The poorly drained Marysland and very poorly 
drained Regan soils are in the outwash channels. 

Typical pedon of Divide loam, 2,400 feet north and 
300 feet east of the southwest corner of sec. 34, T. 128 
М., В. 67 W. 
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А1—0 to 8 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; moderate medium granular 
structure; soft, friable; slight effervescence; 
moderately alkaline; clear smooth boundary. 

C1ca—8 to 30 inches; light brownish gray (10YR 6/2) 
loam, dark grayish brown (10YR 4/2) moist; few fine 
faint yellowish brown (10YR 5/4) mottles; weak thin 
platy and weak medium and fine subangular blocky 
structure; soft, friable; violent effervescence; 
moderately alkaline; clear smooth boundary. 

IIC2—30 to 60 inches; multicolored gravelly sand; single 
grain; loose; slight effervescence; moderately 
alkaline. 


The depth to gravelly sand ranges from 20 to 36 
inches. The calcium carbonate equivalent ranges from 
15 to 30 percent within a depth of 16 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist). It is 
loam or silt loam and is 7 to 16 inches thick. The Cca 
horizon has hue of 10YR or 2.5Y, value of 5 to 7 (3 t0 5 
moist), and chroma of 1 or 2. It is loam or clay loam. The 
IIC horizon has shale fragments in some pedons. In 
some pedons loamy glacial till is at a depth of 40 to 60 
inches. 


Exline series 


The Exline series consists of deep, somewhat poorly 
drained soils formed in lacustrine deposits in 
microdepressions. Permeability is very slow. Slopes 
range from 0 to 2 percent. 

The Exline soils in this county are a taxadjunct to the 
Exline series because they are 40 to 60 inches deep 
over clay loam glacial till. This difference, however, does 
not alter the use or behavior of the soils. 

Exline soils commonly are near the Arnegard, 
Harmony, and Rentill soils on the slightly higher parts of 
the landscape. These nearby soils do not have a natric 
horizon. Also, Arnegard and Rentill soils contain more 
sand in the subsoil than the Exline soils. 

Typical pedon of Exline silt loam, in an area of Exline- 
Harmony complex, 2,517 feet east and 57 feet north of 
the southwest corner of sec. 36, T. 128 N., R. 67 W. 


А2--0 to 2 inches; gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; weak very thin platy 
structure parting to weak very fine granular; soft, 
very friable; many fine and very fine roots along 
horizontal faces of peds; slightly acid; abrupt smooth 
boundary. 

B21t—2 to 7 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; strong medium columnar 
Structure parting to moderate medium and fine 
blocky; very hard, very firm, sticky and.very plastic; 
common fine and very fine roots along vertical faces 
of peds; shiny films on faces of peds; neutral; clear 
wavy boundary. 

B22t—7 to 12 inches; gray (10YR 5/1) silty clay, very 
dark gray (10YR 3/1) moist; moderate medium 
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prismatic structure parting to moderate fine and very 
fine blocky; extremely hard, very firm, sticky and 
very plastic; few very fine roots; shiny films on faces 
of peds; few small nests of salt crystals; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

B3cacs—12.to 19 inches; grayish brown (2.5Y 5/2) silty 
clay, very dark grayish brown (2.5Ү 3/2) moist; weak 
coarse prismatic structure parting to moderate fine 
and very fine blocky; hard, very firm, sticky and very 
plastic; black (10YR 2/1), moist, coatings on faces 
of peds; many fine nests of gypsum; common small 
nests of salt crystals; few fine accumulations of 
carbonate; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C1cacs—19 to 30 inches; light olive gray (SY 6/2) silty 
clay, olive gray (5Y 4/2) moist; weak medium 
subangular blocky structure; hard, very firm, sticky 
and very plastic; common medium and fine nests of 
gypsum; few small nests of salt crystals; few fine 
accumulations of carbonate; strong effervescence; 
strongly alkaline; gradual wavy boundary. 

C2cacs—30 to 43 inches; olive gray (БҮ 5/2) silty clay 
loam, olive gray (5Y 4/2) moist; massive; hard, firm, 
very Sticky and very plastic; common medium and 
fine nests of gypsum; few fine accumulations of 
carbonate; strong effervescence; strongly alkaline; 
gradual wavy boundary. 

ІСЗ--43 to 55 inches; olive gray (5Y 5/2) clay loam, 
olive gray (BY 4/2) moist; massive; very hard, firm, 
sticky and plastic; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

IIC4 一 55 to 60 inches; light brownish gray (2.5Y 6/2) 
clay loam, dark grayish brown (2.5Y 4/2) moist; few 
fine distinct yellowish red (5YR 5/8) mottles; 
massive; extremely hard, firm, sticky and plastic; 
strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 12 to 24 
inches. Gypsum and other salts are at a depth of 6 to 16 
inches. The depth to free carbonates ranges from 8 to 
19 inches. 

Some pedons have an A1 horizon. The A2 horizon has 
value of 5 or 6 (3 or 4 moist). It is silt loam or silty clay 
loam and is slightly acid or neutral. In cultivated areas it 
is mixed with the B2t horizon. The B2t horizon has value 
of 3 to 5 (2 ог 3 moist) and chroma of 1 or 2. It is silty 
clay or clay. it ranges from neutral to moderately 
alkaline. The C horizon has value of 5 to 7 (3 to 5 moist) 
and chroma of 1 to 4. It is moderately alkaline or 
strongly alkaline. 


Grail series 


The Grail series consists of deep, moderately well 
drained soils formed in local alluvium in broad swales on 
uplands. Permeability is moderately slow. Slopes range 
from 0 to 3 percent. 


Soil survey 


The Grail soils in this county have lower chroma in the 
A and B horizons than is defined as the range for the 
Grail series. This difference, however, does not alter the 
use or behavior of the soils. 

Grail soils are similar to Harmony soils and commonly 
are near Bearpaw, Bowbells, and Mondamin soils. 
Bearpaw and Mondamin soils have a mollic epipedon 
that is less than 16 inches thick. They are higher on the 
landscape than the Grail soils. Bowbells soils contain 
more sand in the subsoil than the Grail soils. Their 
position on the landscape is similar to that of the Grail 
soils. Harmony soils formed in lacustrine sediments on 
lake plains. 

Typical pedon of Grail silty clay loam, 720 feet north 
and 44 feet east of the southwest corner of sec. 36, T. 
127 N., R. 69 W. 


Ар—0 to 6 inches; dark gray (10YR 4/1) silty clay loam, 
black (10YR 2/1) moist; weak coarse subangular 
blocky structure; hard, friable; slightly acid; abrupt 
smooth boundary. 

B2t—6 to 18 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; weak medium prismatic 
structure parting to moderate fine blocky; extremely 
hard, firm, sticky and plastic; shiny films оп faces of 
peds; neutral; clear wavy boundary. 

B3—18 to 30 inches; gray (10YR 5/1) silty clay, dark 
gray (10YR 4/1) moist; weak medium prismatic 
structure parting to weak moderate subangular 
blocky; extremely hard, firm, sticky and plastic; dark 
gray (10YR 4/1) tongues, black (10YR 2/1) moist; 
slight effervescence; neutral; gradual wavy 
boundary. 

C1ca—30 to 42 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, grayish brown (2.5Y 5/2) moist; 
massive; extremely hard, firm, sticky and plastic; 
dark gray (10YR 4/1) tongues in the upper part, 
black (10YR 2/1) moist; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

С2--42 to 60 inches; light brownish gray (2.5Y 6/2) silty 
clay loam,.dark grayish brown (2.5Y 4/2) moist; 
massive; extremely hard, firm, sticky and plastic; 
common fine accumulations of carbonate; few fine 
nests of gypsum; strong effervescence; mildly 
alkaline. 


The thickness of the solum ranges from 20 to more 
than 42 inches. The mollic epipedon is more than 16 
inches thick. 

The A horizon has value of 2 or 3 moist and chroma 
of 1 or 2. It is silt loam or silty clay loam. The B2t 
horizon has hue of 10YR or 2.5Y, value of 2 to 4 moist, 
and chroma of 1 or 2. It is silty clay loam or silty clay. 
The content of clay in this horizon averages as low as 
35 percent in some pedons and as high as 45 percent in 
others. The C horizon has hue of 2.5Y ог 5Y. It is silty 
clay loam, silty clay, or clay loam. It is mildly alkaline or 
moderately alkaline. 
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Grassna series 


The Grassna series consists of deep, moderately well 
drained soils formed in silty alluvium in swales on 
uplands. Permeability is moderate. Slopes range from 0 
to 3 percent. 

When moist, the Grassna soils in this county have 
lower chroma in the A horizon than is defined as the 
range for the Grassna series. Also, they have lower 
value in the B horizon. These differences, however, do 
not alter the use or behavior of the soils. 

Grassna soils are similar to Arnegard and Bowbells 
soils and commonly are near Bryant, Temvik, and Tonka 
soils. Arnegard soils contain more sand between depths 
of 10 and 40 inches than the Grassna soils. Bowbells 
soils contain more sand throughout and less silt in the 
subsoil than the Grassna soils. Bryant and Temvik soils 
have a mollic epipedon that is less than 16 inches thick. 
They are higher on the landscape than the Grassna 
Soils. Also, Temvik soils are 20 to 40 inches deep over 
clay loam glacial till. Tonka soils are poorly drained. They 
are in depressions. 

Typical pedon of Grassna silt loam, in an area of 
Bryant-Grassna silt.loams, 1 to 6 percent slopes, 675 
feet east and 525 feet south of the northwest corner of 
sec. 16, T. 125 N., R. 73 W. 


Ар—0 to 7 inches; dark gray (10YR 4/1) silt loam, black 
(10YR 2/1) moist; weak medium and fine 
subangular blocky structure parting to weak fine 
granular; slightly hard, friable; many fine and very 
fine roots; neutral; abrupt smooth boundary. 

А12—7 to 16 inches; dark gray (10YR 4/1) silt loam, 
black (10YR 2/1) moist; weak coarse prismatic 
‘structure parting to weak coarse and. medium 
subangular blocky; slightly hard, friable; many fine 
and very fine roots; neutral; gradual wavy boundary. 

B21—16 to 27 inches; dark grayish brown (10YR 4/2) 
silt loam, very dark brown (10YR 2/2) moist; weak 
coarse prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable; 
common fine and very fine roots; neutral; gradual 
wavy boundary. 

B22—27 to 34 inches; dark grayish brown (10YR 4/2) 
silt loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse prismatic structure parting to moderate 
medium and fine subangular blocky; slightly hard, 
friable; few very fine roots; neutral; clear маму 
boundary. 

C1ca—34 to 48 inches; light gray (2.5Y 7/2) silt loam, 
light olive brown (2.5Y 5/4) moist; massive; slightly 
hard, friable; few fine accumulations of carbonate; 
violent effervescence; moderately alkaline; gradual 
wavy boundary. 

C2—48 to 60 inches; light gray (2.5Y 7/2) silt loam, olive 
brown (2.5Y 4/4) moist; massive; slightly hard, 
friable; common fine accumulations of carbonate; 
strong effervescence; moderately alkaline. 
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The thickness of the solum and the depth to free 
carbonates range from 20 to. 50 inches. The content of 
clay in the control section averages as low as 18 percent 
in some pedons and as high as 26 percent in others. 
The mollic epipedon ranges from 16 to 40 inches in 
thickness. 

The A horizon has value of 3 to 5 (2 or 3 moist). It is 
silt loam or silty clay loam and is 7 to 18 inches thick. 
The B2 horizon has hue of 10YR or 2.5Y, value of 4 or 5 
(2 to 4 moist), and chroma of 2 or 3. It is silt loam or silty 
clay loam. The C horizon has value of 6 or 7 (4 to 6 
moist) and chroma of 2 to 4. 


Greenway series 


The Greenway series consists of deep, well drained 
Soils formed in loamy sediments and in the underlying 
compact glacial till. These soils are on uplands. They are 
moderately permeable in the upper part and slowly 
permeable in the lower part. Slopes range from 0 to 6 
percent. 

Greenway soils are similar to Williams soils and 
commonly are near Bearpaw and Williams soils. 
Bearpaw soils contain more clay in the upper part than 
the Greenway soils. Williams soils are in positions on the 
landscape similar to those of the Greenway soils. Their 
underlying material is not so dense and compact as that 
of the Greenway soils. 

Typical pedon of Greenway loam, in an area of 
Bearpaw-Greenway loams, 0 to 3 percent slopes, 1,690 
feet west and 1,000 feet north of the southeast corner of 
sec. 27, T. 128 N., R. 72 W. 


Ар—0 to 8 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak medium 
subangular blocky structure parting to weak very fine 
granular; slightly hard, friable; medium acid; abrupt 
smooth boundary. 

B21t—8 to 12 inches; dark grayish brown (10YR 4/2) 
loam; very dark grayish brown (1078 3/2) moist; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; slightly hard, 
friable; thin shiny films on faces of peds; slightly 
acid; clear smooth boundary. 

B221—12 to 16 inches; light brownish gray (2.5Y 6/2) 
clay loam, dark grayish brown (2.5Y 4/2) moist; very 
dark grayish brown (10YR 3/2), moist, coatings on 
faces of peds; moderate medium prismatic structure 
parting to weak coarse and medium subangular 
blocky; hard, friable; thin shiny films on faces of 
peds; slightly acid; clear smooth boundary. 

B23t—16 to 19 inches; light olive brown (2.5Y 5/4) 
sandy loam, olive brown (2.5Y 4/4) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; thin patchy 
coatings on faces of peds; slightly acid; clear wavy 
boundary. 

1824—19 to 24 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; 
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moderate medium prismatic structure parting to 
weak coarse subangular blocky; very hard, firm, 
sticky and plastic; common olive brown (2.5Y 4/4) 
tongues, dark yellowish brown (10YR 4/6). moist; 
thin continuous shiny films on faces of peds; neutral; 
gradual wavy boundary. 

ІІВЗса--24 to 33 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; few fine 
distinct reddish brown (5YR 4/4) mottles; weak 
medium prismatic structure parting to weak coarse 
subangular blocky; hard, firm, sticky and plastic; thin 
continuous shiny films on faces of peds; medium 
and coarse accumulations of carbonate; violent 
effervescence; mildly alkaline; gradual wavy 
boundary. 

ПС1са—33 to 41 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; few fine 
distinct reddish brown (BYR 4/4) mottles; massive; 
hard, firm, sticky and plastic; many medium and 
coarse accumulations of carbonate; violent 
effervescence; moderately alkaline; gradual wavy 
boundary. 

ІС2--41 to 60 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; few fine 
distinct reddish brown (SYR 4/4) mottles; massive; 
hard, firm, sticky and plastic; few fine and medium 
accumulations of carbonate; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 15 to 45 
inches. The depth to free carbonates ranges from 10 to 
30 inches. The mollic epipedon ranges from 10 to 16 
inches in thickness. The depth to firm glacial till is 15 to 
25 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist). It is 
loam or silt loam. The B2t horizon has value of 4 to 6 (3 
or 4 moist) and chroma of 2 or 3. The IIB2t horizon has 
hue of 2.5Y or 5Y, value of 4 to 6 (3 or 4 moist), and 
chroma of 2 to 4. It is clay loam or clay that averages 
more than 35 percent clay. The IIC horizon has hue of 
2.5Y or 5Y, value of 4 to 6 (4 or 5 moist), and chroma of 
2 to 4. 


Hamerly series 


The Hamerly series consists of deep, somewhat poorly 
drained soils formed in glacial till on uplands. 
Permeability is moderate in the upper part of the soils 
and moderately slow in the lower part. Slopes range 
from 0 to 3 percent. 

Hamerly soils are similar to Bearden and Divide soils 
and commonly are near Parnell, Vallers, and Williams 
soils. Bearden soils contain more silt throughout and less 
sand between depths of 10 and 40 inches than the 
Hamerly soils. Divide soils are 20 to 36 inches deep over 
gravelly sand. Parnell soils are very poorly drained, and 
Vallers soils are poorly drained. Parnell soils are in 
depressions, and Vallers soils are in depressions and 


Soil survey 


drainageways. The well drained Williams soils are higher 
on the landscape than the Hamerly soils. 

Typical pedon of Hamerly loam, 625 feet west and 80 
feet south of the northeast corner of sec. 19, T. 128 N., 
R. 69 W. 


Ар--0 to 8 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak medium subangular blocky 
structure parting to weak fine granular; soft, friable; 
many fine roots; slight effervescence; mildly alkaline; 
abrupt smooth boundary. 

А12--8 to 13 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak coarse subangular blocky 
structure parting to weak fine and medium 
subangular blocky; soft, friable; common fine roots; 
slight effervescence; mildly alkaline; clear smooth 
boundary. 

C1ca—13 to 18 inches; gray (10YR 6/1) clay loam, 
grayish brown (10YR 5/2) moist; massive; soft, very 
friable; violent effervescence; moderately alkaline; 
clear smooth boundary. 

С2са—18 to 34 inches; light brownish gray (2.5Y 6/2) 
clay loam, olive brown (2.5Y 4/4) moist; massive; 
slightly hard, friable; common fine accumulations of 
carbonate; violent effervescence; mildly alkaline; 
gradual wavy boundary. 

C3—34 to 60 inches; light brownish gray (2.5Y 6/2) clay 
loam, olive brown (2.5Y 4/4) moist; common fine 
distinct gray (10ҮН 6/1) and brownish yellow (10YR 
6/6) mottles; massive; hard, firm; strong 
effervescence; mildly alkaline. 


Reaction ranges from neutral to moderately alkaline 
throughout the soils. In some areas that support native 
grass, the upper few inches is leached of carbonates. 
The calcium carbonate equivalent ranges from 18 to 30 
percent in the part of the C horizon within a depth of 16 
inches. 

The A horizon has hue of 10YR or 2.5Y, value of 4 or 
5 (2 or 3 moist), and chroma of 1 or 2. It is loam or silt 
loam and is 5 to 15 inches thick. Some pedons do not 
have an А12 horizon. The C horizon has hue of 10YR, 
2.5Y, or 5Y, value of 4 to 6 moist, and chroma of 1 to 4. 
It is loam or clay loam. 


Harmony series 


The Harmony series consists of deep, moderately well 
drained soils formed in lacustrine deposits on lake 
plains. Permeability is moderately slow. Slopes range 
from O to 2 percent. 

Harmony soils are similar to Grail soils and commonly 
are near Arnegard, Exline, and Rentill soils. Arnegard 
soils contain more sand throughout and less clay in the 
subsoil than the Harmony soils. They are slightly higher 
on the landscape than the Harmony soils. Exline soils 
have a natric horizon. They are in small depressions and 
pits. Grail soils formed in local alluvium. Rentill soils 
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contain more sand throughout and less clay in the upper 
part than the Harmony soils. They are higher on the 
landscape than the Harmony soils. 

Typical pedon of Harmony silty clay loam, 393 feet 
north and 25 feet west of the southeast corner of sec. 
13, T. 128 N., R. 67 W. 


Ар--0 to 8 inches; dark gray (10YR 4/1) silty clay loam, 
black (10YR 2/1) moist; weak very fine granular 
structure; hard, friable; slightly acid; abrupt smooth 
boundary. 

B2t—8 to 17 inches; dark gray (10YR 4/1) silty clay, very 
dark gray (10YR 3/1) moist; moderate medium 
prismatic structure parting to moderate medium and 
fine blocky; very hard, firm, sticky and plastic; shiny 
films on faces of peds; neutral; clear wavy boundary. 

B3—17 to 23 inches; grayish brown (2.5Y 5/2) silty clay 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
medium prismatic structure parting to moderate fine 
blocky; hard, friable, sticky and plastic; few fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; clear wavy boundary. 

C1cacs—23 to 36 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
few fine distinct yellowish brown (10YR 5/4) mottles; 
moderate fine blocky structure; hard, friable, sticky 
and plastic; few fine accumulations of carbonate; 
common fine nests of gypsum; few fine nests of salt 
crystals; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

С2са--36 to 45 inches; light brownish gray (2.5Ү 6/2) 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
few fine distinct yellowish brown (10YR 5/4) mottles; 
massive; hard, friable, sticky and plastic; few fine 
accumulations of carbonate; few fine nests of 
gypsum and salt crystals; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

СЗса--45 to 60 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
few fine distinct yellowish brown (10YR 5/4) mottles; 
massive; hard, friable, sticky and plastic; few 
medium and many fine accumulations of carbonate; 
strong effervescence; moderately alkaline. 


The thickness of the solum ranges from 18 to 35 
inches. The mollic epipedon ranges from 16 to 30 inches 
in thickness. The depth to free carbonates ranges from 
16 to 30 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist). It is 
silt loam or silty clay loam and is 8 to 12 inches thick. It 
is slightly acid or neutral. The B2t horizon has value of 4 
to 6 (3 or 4 moist) and chroma of 1 or 2. It is silty clay 
loam or silty clay that averages as low as 35 percent 
clay in some pedons and as high as 50 percent clay in 
others. It is neutral or mildly alkaline. The C horizon has 
value of 6 or 7 (4 or 5 moist) and chroma of 2 or 3. It is 
silt loam, silty clay loam, or silty clay. It is mildly alkaline 
or moderately alkaline. Some pedons have a clay loam 
ІС horizon at a depth of 36 to 60 inches. 
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Harriet series 


The Harriet series consists of deep, poorly drained 
Soils formed in alluvium on flood plains. Permeability is 
very slow. Slopes are less than 1 percent. 

Harriet soils are similar to Heil soils and commonly are 
near Miranda, Niobell, Noonan, and Ranslo soils. 
Carbonates are leached deeper in the Heil soils than in 
the Harriet soils. Miranda, Niobell, and Noonan soils 
contain less clay in the subsoil than the Harriet soils. 
They are on glacial till uplands. Ranslo soils are in 
positions on the landscape similar to those of the Harriet 
soils. Their surface soil is thicker than that of the Harriet 
soils. 

Typical pedon of Harriet loam, 237 feet south and 180 
feet west of the northeast corner of sec. 24, T. 126 N., 
R. 67 W. 


А2—0 to 2 inches; gray (10YR 6/1) loam, very dark gray 
(10YR 3/1) moist; weak very fine granular structure; 
soft, very friable; common very fine roots; mildly 
alkaline; abrupt smooth boundary. 

B2t—2 to 7 inches; dark gray (107 4/1) clay loam, very 
dark gray (10YR 3/1) moist; strong medium 
columnar structure parting to medium fine blocky; 
very hard, firm, sticky and plastic; gray (10YR 6/1) 
coatings on the tops of columns and on faces of 
peds; common very fine roots; shiny films on faces 
of peds; few fine nests of salt crystals; moderately 
alkaline; gradual wavy boundary. 

B3sa—7 to 15 inches; dark gray (10YR 4/1) clay loam, 
very dark gray (10YR 3/1) moist; moderate fine and 
very fine blocky structure; very hard, firm, sticky and 
plastic; few very fine roots; common fine nests of 
salt crystals and gypsum; slight effervescence; 
moderately alkaline; diffuse irregular boundary. 

C1ca—15 to 46 inches; light olive gray (5Ү 6/2) stratified 
loam and clay loam, olive gray (5Y 5/2) moist; 
common medium and fine distinct light olive brown 
(2.5Y 5/6) mottles; massive; extremely hard, firm, 
sticky and plastic; gray (10YR 5/1).vertical tongues 
1/4 inch to more than 2 inches wide; few fine nests 
of gypsum; many medium and fine accumulations of 
carbonate; strong effervescence; strongly alkaline; 
abrupt smooth boundary. 

1С2--46 to 52 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
slightly hard, very friable; moderately alkaline; 
gradual wavy boundary. 

ІСЗ--52 to 60 inches; light brownish gray (2.5Y 6/2) 
gravelly loam, dark olive gray (5Ү 3/2) moist; slightly 
hard, very friable; about 20 percent shale fragments 
by volume; moderately alkaline. 


The thickness of the solum ranges from 10 to 24 
inches. Salts typically are at a depth of 4 to 11 inches 
but are throughout some pedons. 

Some pedons have a dark A1 horizon, which is 1 or 2 
inches thick. The A2 horizon has value of 5 ог 6 (3 or 4 


86 


moist). It is loam ог silt loam. The 821! horizon has hue of 
10YR, 2.5Y, or 5Y, value of 4 or 5 (2 or 3 moist), and 
chroma of 1 or 2. It is clay loam or clay. The content of 
clay in this horizon averages as low as 35 percent in 
some pedons and as high as 50 percent in others. Some 
pedons do not have a B3 horizon. The C horizon has 
hue of 10YR, 2.5Y, or 5Y, value of 4 to 7 (3 to 5 moist), 
and chroma of 1 to 3. It has few or common, faint or 
distinct mottles.'It is stratified very fine sandy loam, 
loam, clay loam, and silty clay. Some pedons do not 
have strata of coarser textured material below a depth of 
30 inches. 


Heil series 


The Heil series consists of deep, poorly drained soils 
formed in clayey and loamy alluvium in depressions on 
uplands. Permeability is very slow. Slopes are less than 
1 percent. 

Heil scils are similar to Harriet soils and are near 
Miranda, Nishon, and Williams soils. Harriet soils have 
free carbonates within a depth of 10 inches. Miranda and 
Williams soils are on the higher parts of the landscape. 
Miranda soils contain more sand in the subsoil than the 
Heil soils. Williams soils are well drained. Nishon soils do 
not have a mollic epipedon or a natric horizon. Their 
position on the landscape is similar to that of the Heil 
Soils. 

Typical pedon of Ней silt loam, 870 feet north and 150 
feet east of the southwest corner of sec. 35, T. 125 N., 
R. 66 W. 


А2—0 to 2 inches; gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; weak thin platy structure; 
slightly hard, very friable; medium acid; abrupt 
smooth boundary. 

B21t—2 to 7 inches; dark gray (10YR 4/1) clay, very 
dark gray (10YR 3/1) moist; strong medium 
columnar structure parting to strong fine and 
medium blocky; very hard, firm, very sticky and 
plastic; neutral; gradual smooth boundary. 

B22t—7 to 16 inches; dark gray (10YR 4/1) clay, very 
dark gray (10ҮН 3/1) moist; moderate medium 
prismatic structure parting to strong medium blocky; 
very hard, firm, very sticky and plastic; neutral; clear 
wavy boundary. 

B3ca—16 to 26 inches; gray (5Ү 5/1) clay, very dark 
gray (5Y 3/1) moist; moderate medium and fine 
blocky structure; very hard, firm, sticky and plastic; 
few fine nests of gypsum; common fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; clear wavy boundary. 

С1аса--26 to 33 inches; gray (5Y 6/1) silty clay, dark 
gray (5Ү 4/1) moist; weak medium and fine blocky 
structure; hard, firm, sticky and plastic; few fine 
nests of gypsum; common fine accumulations of 
carbonate; strong effervescence; moderately 
alkaline; gradual wavy boundary. 
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C2gca—33 to 53 inches; gray (БҮ 5/1) clay loam, dark 
gray (5Ү 4/1) moist; common fine and medium 
distinct light olive brown (2.5Y 5/4 and 5/6) and few 
fine distinct strong brown (7.5YR 5/6) mottles; 
massive; hard, firm, sticky and plastic; few fine nests 
of gypsum; common fine and medium accumulations 
of carbonate; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C3g—53 to 60 inches; gray (5Y 6/1) clay loam, gray (БҮ 
5/1) moist; common fine distinct olive yellow (5Ү 
6/6) and few fine distinct black (2.5Y 2/0) тоШев; 
massive; hard, friable, sticky and plastic; few fine 
nests of gypsum; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 10 to 40 
inches. The depth to free carbonates ranges from 15 to 
38 inches. 

Some pedons have an A1 horizon, which is 1 to 3 
inches thick. The A2 horizon has value of 4 to 6 (3 to 5 
moist). It is silt loam or silty clay loam and is 1 to 4 
inches thick. The B2t horizon has hue of 10YR, 2.5Y, or 
5Y, value of 4 or 5 (3 or 4 moist), and chroma of 1 or 2. 
It is silty clay or clay. The content of clay in this horizon 
averages as low as 45 percent in some pedons and as 
high as 60 percent in others. The C horizon is silty clay, 
clay, or clay loam. 


Kloten series 


The Kloten series consists of shallow, well drained 
soils formed in a thin layer of glacial till over shale on 
uplands. Permeability is moderate above the shale. 
Slopes range from 9 to 35 percent. 

Kloten soils commonly are near Parshall, Tally, 
Williams, and Zahl soils. These nearby soils do not have 
shale within a depth of 20 inches. Parshall and Tally 
soils are on terraces. Williams and Zahl soils are on the 
higher parts of the landscape. 

Typical pedon of Kloten loam, in an area of Zahl- 
Kloten loams, 9 to 35 percent slopes, 2,515 feet north 
and 180 feet east of the southwest corner of sec. 26, T. 
128 М., В. 66 W. 


А1—0 to 6 inches; gray (10YR 5/1) loam, very dark gray 
(10YR 3/1) moist; weak fine granular structure; 
slightly hard, friable; neutral; clear wavy boundary. 

C—6 to 14 inches; gray (5Y 6/1) loam, very dark gray 
(5Ү 3/1) moist; weak coarse and medium 
subangular blocky structure; hard, friable; few shale 
chips in the upper part and many in the lower part; 
neutral; clear wavy boundary. 

R—14 to 60 inches; gray (bY 6/1) shale, very dark gray 
(5Y 3/1) moist; few plant roots extending to 24 
inches in cracks; strong brown (7.5YR 5/6) stains 
on surfaces of plates. 


The depth to shale ranges from 9 to 20 inches. The A 
horizon has value of 3 to 5 (2 or 3 moist). It is loam or 
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clay loam and is 4 to 10 inches thick. The C horizon has 
hue of 5Y or 2.5Y, value of 4 to 6 (3 to 5 moist), and 
chroma of ! or 2. It is loam or clay loam. The content of 
hard shale chips increases with increasing depth. In 
some pedons it is, by volume, more than 50 percent in 
the lower part of the C horizon. 


Lehr series 


The Lehr series consists of somewhat excessively 
drained soils formed in glacial outwash on outwash 
plains and terraces. These soils are shallow over 
gravelly sand. Permeability is moderately rapid in the 
subsoil and rapid or very rapid in the underlying gravelly 
sand. Slopes range from 0 to 9 percent. 

Lehr soils are similar to Brantford soils and commonly 
are near Bowdle and Wabek soils. Bowdle soils are 20 
to 40 inches deep over gravelly sand. They are on the 
lower parts of the landscape. In the underlying gravelly 
sand of the Brantford soils, the content of shale 
fragments is 35 percent or more. The excessively 
drained Wabek soils are on the higher convex parts of 
the landscape. They are 7 to 14 inches deep over 
gravelly sand. 

Typical pedon of Lehr loam, in an area of Lehr-Bowdle 
loams, 0 to 6 percent slopes, 565 feet west and 140 feet 
north of the southeast corner of sec. 17, T. 127 N., R. 
72 W. 


Ар--0 to 5 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure parting to weak 
fine granular; slightly hard, friable; common very fine 
roots; neutral; abrupt smooth boundary. 

B21—5 to 9 inches; brown (10YR 5/3) loam, dark brown 
(10YR 3/3) moist; moderate medium prismatic 
structure parting to moderate medium subangular 
blocky; slightly hard, friable; common very fine roots; 
neutral; clear wavy boundary. 

B22—9 to 15 inches; brown (10YR 5/3) loam, dark 
brown (10YR 4/3) moist; weak coarse and medium 
prismatic structure parting to weak coarse and 
medium subangular blocky; slightly hard, friable; 
mildly alkaline; clear wavy boundary. 

ІСІса--15 to 34 inches; multicolored gravelly sand; 
single grain; loose; thin coatings of carbonate on the 
underside of pebbles; strong effervescence; mildly 
alkaline; gradual wavy boundary. 

ІС2--34 to 60 inches; multicolored gravelly sand; single 
grain; loose; slight effervescence; moderately 
alkaline. 


The thickness of the solum, or the depth to gravelly 
sand, ranges from 14 to 20 inches. The underlying 
material ranges from poorly sorted to well sorted sand 
and gravel. Reaction ranges from neutral in the upper 
horizons to moderately alkaline in the lower horizons. 

The A horizon has value of 4 or 5 (2 or 3 moist). It is 
loam, sandy loam, or silt loam and is 5 to 8 inches thick. 
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The B2 horizon has hue of 10YR or 2.5Y, value of 4 to 6 
(8 or 4 moist), and chroma of 2 or 3. It is loam or clay 
loam. The clay content in this horizon ranges from 18 to 
30 percent. 


Letcher series 


The Letcher series consists of deep, moderately well 
drained soils formed in loamy alluvial outwash on 
uplands. Permeability is slow in the subsoil and slow to 
moderately rapid in the underlying material. Slopes range 
from 0 to 3 percent. 

Letcher soils are similar to Noonan soils and 
commonly are near Niobell, Parshall, and Tally soils. 
Niobell and Noonan soils contain more clay in the 
subsoil than the Letcher soils. They are in positions on 
the landscape similar to those of the Letcher soils. 
Parshall and Tally soils do not have a natric horizon. 
They are slightly higher on the landscape than the 
Letcher soils. 

Typical pedon of Letcher loam, in an area of Letcher- 
Parshall loams, 0 to 4 percent slopes, 471 feet west and 
344 feet north of the southeast corner of sec. 11, T. 126 
N., А. 66 W. 


A11—0 to 9 inches; dark gray (10YR 4/1) loam, black 
(10 YR 2/1) moist; weak fine subangular blocky 
structure parting to weak fine and very fine granular; 
slightly hard, very friable; many fine and very fine 
roots; medium acid; clear smooth boundary. 

A12—9 to 15 inches; gray (10YR 5/1) fine sandy loam, 
very dark gray (10YR 3/1) moist; weak medium 
subangular blocky structure parting to weak fine and 
very fine granular; slightly hard, very friable; many 
fine and very fine roots; medium acid; clear smooth 
boundary. 

A2—15 to 19 inches; light brownish gray (10YR 6/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak thin platy structure; soft, very friable; 
common fine and very fine roots; slightly acid; 
abrupt smooth boundary. 

B2t—19 to 25 inches; grayish brown (10YR 5/2) sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
Strong very coarse and coarse columnar structure; 
extremely hard, friable; thin continuous gray (10YR 
6/1) coatings on the tops of columns; few very fine 
roots; very dark gray (10YR 3/1) coatings on faces 
of peds; mildly alkaline; clear smooth boundary. 

B3ca—25 to 33 inches; grayish brown (2.5Y 5/2) sandy 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate coarse prismatic structure; very hard, very 
friable; few medium and fine accumulations of 
carbonate; slight effervescence; strongly alkaline; 
clear smooth boundary. 

C1ca—33 to 37 inches; grayish brown (2.5Y 5/2) sandy 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
soft, very friable; few fine accumulations of 
carbonate; slight effervescence; strongly alkaline; 
clear smooth boundary. 
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ПАБ —37 to 41 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; massive; 
soft, friable; few fine accumulations of carbonate; ` 
Slight effervescence; strongly alkaline; clear smooth 
boundary. 

ПС3—41 to 47 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
very hard, friable, sticky and plastic; strong 
effervescence; strongly alkaline; clear smooth 
boundary. 

IIC4—47 to 60 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; common 
fine distinct yellowish brown (10YR 5/8) mottles; 
massive; hard, firm, very sticky and plastic; many 
medium accumulations of carbonate; violent 
effervescence; strongly alkaline. 


The thickness of the solum ranges from 19 to 36 
inches. The depth to free carbonates ranges from 15 to 
25 inches. 

The A1 horizon is loam, fine sandy loam, or sandy 
loam and is 8 to 15 inches thick. The A2 horizon has 
value of 6 or 7 (3 to 5 moist) and chroma of 1 or 2. It is 
loamy fine sand, fine sandy loam, or sandy loam and is 1 
to 5 inches thick. The A1 and A2 horizons range from 
strongly acid to mildly alkaline. The Bet horizon has hue 
of 10YR or 2.5Y, value of 4 or 5 (3 or 4 moist), and 
chroma of 2 or 3. It is sandy loam or fine sandy loam. It 
ranges from neutral to moderately alkaline. The C 
horizon has hue of 10YR, 2.5Y, or 5Y, value of 5 ог 6 (4 
or 5 moist), and chroma of 1 to 3. It is dominantly sandy 
loam or юату sand but in some pedons has thin, finer 
textured strata. The buried A horizon is loam or sandy 
loam. Some pedons have glacial till within a depth of 60 
inches. 


Lihen series 


The Lihen series consists of deep, well drained soils 
formed in fine sand on uplands. Permeability is rapid. 
Slopes range from 0 to 20 percent. 

Lihen soils commonly are near Bryant, Parshall, Tally, 
Tansem Variant, and Wabek soils. Bryant soils contain 
more silt and clay throughout and less sand between 
depths of 10 and 40 inches than the Lihen soils. They 
are on the smoother parts of the landscape. Parshall, 
Tally, and Tansem Variant soils also contain less sand 
between depths of 10 and 40 inches. Parshall soils are 
in swales. Tally soils are in positions on the landscape 
similar to those of the Lihen soils. Tansem Variant and 
Wabek soils are on convex ridges. Wabek soils have 
gravelly sand within a depth of 14 inches. 

Typical pedon of Lihen loamy fine sand, 6 to 20 
percent slopes, 2,340 feet north and 2,140 feet east of 
the southwest corner of sec. 13, T. 127 N., R. 69 W. 


А11—0 to 9 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark brown (10 YR 2/2) moist; 
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weak fine granular structure; loose; common very 
fine roots; neutral; gradual wavy boundary. 

A12—9 to 15 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark grayish brown (10YR 
3/2) moist; weak fine granular structure; loose; 
common very fine roots; neutral; clear wavy 
boundary. 

AC—15 to 21 inches; grayish brown (10YR 5/2) fine 
sand, very dark grayish brown (10YR 3/2) moist; 
single grain; loose; few very fine roots; neutral; clear 
wavy boundary. 

С1--21 to 52 inches; pale brown (10YR 6/3) fine sand, 
dark brown (10YR 3/3) moist; single grain; loose; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

С2--52 to 60 inches; pale brown (10YR 6/3) fine sand, 
dark brown (10ҮН 4/3) moist; single grain; loose; 
strong effervescence; mildly aikaline. 


The depth to free carbonates is 10 inches or more. 
Reaction ranges from slightly acid to moderately alkaline 
throughout the profile. The control section is fine sand, 
loamy fine sand, or loamy sand. The content of sand 
and coarse sand is less than 50 percent. The mollic 
epipedon is 10 to 16 inches thick. Some pedons contain 
a small amount of fine gravel. 

The A horizon has value of 4 or-5 (2 or 3 moist). It is 
loamy fine sand, fine .sandy loam, or loamy sand and is 
10 to 20 inches thick. The AC horizori has value of 4 to 
6 (2 to 5 moist) and chroma of 2 to 4. The C horizon has 
value of 4 to 7 (3 to 5 moist) and chroma of 2 to 4. It is 
fine sand or loamy sand. 


Marysland series 


The Marysland series consists of poorly drained soils 
formed in loamy sediments in depressions and beach 
areas on glacial outwash plains. These soils are 
moderately deep over gravelly sand. Permeability is 
moderate іп the loamy-material and rapid in the 
underlying gravelly sand. Slopes are less than.2 percent. 

Marysland soils are similar to Divide soils. and 
commonly are near Bowdle, Divide, Lehr, and Regan 
soils. The well drained Bowdle and somewhat 
excessively drained Lehr soils are. higher on the 
landscape than the Marysland soils. Divide soils are. 
somewhat poorly drained. Regan soils.do not have 
gravelly sand in the underlying material. They. are slightly 
lower.on the landscape than the Marysland soils, 

Typical pedon of Marysland: loam, 1,583.feet north and 
381 feet east of the southwest corner of sec. 1, T. 126 
N., R. 70 W. 


Ар—0 to 6 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine subangular blocky 
Structure parting to weak fine granular; slightly hard, 
friable; many fine апд-уегу fine roots; strong 
effervescence; moderately alkaline; abrupt smooth 
boundary. 
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А12—6 to 11 inches; gray (10YR 5/1) loam, very dark 
gray (10YR 3/1) moist; weak thick platy and weak 
medium subangular blocky structure; slightly hard, 
friable; common fine and very fine roots; strong 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

C1gca—11 to 19 inches; light gray (БҮ 7/1) loam, gray 
(БҮ 5/1) moist; common fine distinct yellowish 
brown (10YR 5/6) mottles; massive; slightly hard, 
friable; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

C2g—19 to 27 inches; gray (БҮ 6/1) loam, dark gray (БҮ 
4/1) moist; common fine distinct yellowish brown 
(10 YR 5/8) mottles; massive; soft, friable; few fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; clear wavy boundary. 

ІСЗ--27 to 60 inches; multicolored gravelly sand; single 
grain; loose; slight effervescence; moderately 
alkaline. 


The depth to gravelly sand ranges from 24 to 40 
inches. The A horizon has value of 4 or 5 (2 or 3 moist). 
It is loam or clay loam and is 7 to 20 inches thick. The C 
horizon has hue of 2.5Y or 5Y, value of 5 to 7 (4 or 5 
moist), and chroma of 1 or 2. It is loam, clay loam, or 
sandy clay loam. The ИС horizon is fine sand, sand, or 
gravelly sand. 


Miranda series 


The Miranda series consists of deep, moderately well 
drained and somewhat poorly drained soils formed in 
glacial till in microdepressions on uplands. Permeability 
is very slow. Slopes range from 0 to 5 percent. 

Miranda soils commonly are near Cavour, Heil, Niobell, 
Noonan, and Williams soils. Cavour soils contain more 
clay in the subsoil than the Miranda soils. Also, they are 
slightly higher on the landscape. Heil soils are poorly 
drained. They are in depressions. Niobell and Noonan 
soils have visible salts below a depth of 16 inches. They 
are on slight rises. Also, Niobell soils do not have 
columnar structure in the B2t horizon. The well drained 
Williams soils are higher on the landscape than the 
Miranda soils. They do not have a natric horizon. 

Typical pedon of Miranda loam, in an area of Niobell- 
Miranda loams, 0 to 3 percent slopes, 1,570 feet north 
and 163 feet east of the southwest corner of sec. 35, T. 
125 N., R. 66 W. 


А2—0 to 2 inches; grayish brown (10YR 5/2) loam, very 
dark grayish brown (10 YR 3/2) moist; weak thin 
platy structure; slightly hard, friable; neutral; abrupt 
smooth boundary. 

B2t—2 to 9 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark brown, (10YR 2/2) moist; strong 
medium columnar structure parting to moderate 
medium and fine blocky; very hard, firm, sticky and 
plastic; thin continuous gray (10YR 6/1) coatings on 
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the tops of columns; mildly alkaline; clear маму 
boundary. 

B3cs—9 to 18 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
coarse and medium prismatic structure; hard, friable, 
Sticky and plastic; few fine nests of gypsum; 
moderately alkaline; clear wavy boundary. 

C1cacs—18 to 36 inches; light yellowish brown (2.5Y 
6/4) clay loam, olive brown (2.5Y 4/4) moist; 
common fine distinct gray (10YR 6/1) and yellowish 
brown (10YR 5/6) mottles; massive; hard, friable, 
Sticky and plastic; common fine accumulations of 
carbonate; many fine nests and threads of gypsum; 
strong effervescence; strongly alkaline; gradual wavy 
boundary. 

С2с5--36 to 60 inches; light yellowish brown (2.5Y 6/4) 
clay loam, olive brown (2.5Y 4/4) moist; many fine 
distinct gray (10YR 6/1) and yellowish brown (10YR 
5/6) mottles; massive; hard, friable, sticky and 
plastic; few fine accumulations of carbonate; many 
fine nests and threads of gypsum; strong 
effervescence; strongly alkaline. 


The thickness of the solum ranges from 10 to 22 
inches. The depth to free carbonates ranges from 8 to 
25 inches. The depth to gypsum and salt accumulations 
ranges from 6 to 16 inches. 

Some pedons have an A1 horizon, which is 1 to 3 
inches thick. The A2 horizon has value of 5 to 7 (3 or 4 
moist) and chroma of 1 or 2. It is loam or silt loam and is 
2 to 5 inches thick. The B2t horizon has hue of 10YR or 
2.5Y, value of 4 or 5 (2 or 3 moist), and chroma of 1 to 
3. It is clay loam or loam. The content of clay in this 
horizon averages as low as 25 percent in some pedons 
and as high as 35 percent in others. The C horizon has 
value of 5 to 8 (4 to 6 moist) and chroma of 2 to 4. It is 
clay loam or loam. 

The Miranda soil occuring as part of the map units 
Cavour-Miranda loams, 1 to 5 percent slopes, and 
Miranda-Heil complex contains more clay in the B2t 
horizon than is definitive for the Miranda series. This 
difference, however, does not alter the use or behavior 
of the soil. 


Mondamin series 


The Mondamin series consists of deep, well drained 
and moderately well drained soils formed in clayey and 
silty glaciolacustrine sediments on uplands. Permeability 
is moderately slow ог slow. Slopes range from 0 to 6 
percent. 

The Mondamin soils in this county have lower chroma 
in the A horizon and the upper part of the B horizon than 
is definitive for the Mondamin series. This difference, 
however, does not alter the use or behavior of the soils. 

Мопдатт soils are similar to Bearpaw soils and 
commonly are near Bryant, Grail, Grassna, and Williams 
soils. Bearpaw soils formed in loamy glacial till. Bryant 
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and Grassna soils contain less clay in the subsoil than 
the Mondamin soils. Grail soils have a mollic epipedon 
that is more than 16 inches thick. Williams soils contain 
less clay and more sand in the subsoil than the 
Mondamin soils. Bryant and Williams soils are in 
positions on the landscape similar to those of the 
Mondamin soils. Grassna and Grail soils are in swales. 
Typical pedon of Mondamin silty clay loam, 3 to 6 
percent slopes, 177 feet south and 36 feet west of the 
northeast corner of sec. 2, T. 126 N., В. 69 W. 


Ар—0 to 5 inches; dark gray (10YR 4/1) silty clay loam, 
very dark gray (10YR 3/1) moist; weak medium and 
fine subangular blocky structure parting to moderate 
medium granular; hard, friable; neutral; abrupt 
smooth boundary. 

B21t—5 to 9 inches; dark gray (10YR 4/1) silty clay 
loam, very dark gray (10YR 3/1) moist; weak coarse 
and medium prismatic structure parting to moderate 
fine subangular blocky; hard, firm, sticky and plastic; 
thin continuous shiny films on faces of peds; neutral; 
clear wavy boundary. 

В221--9 to 13 inches; grayish brown (2.5Y 5/2) silty clay, 
dark grayish brown (2.5Y 4/2) moist; weak coarse 
and medium prismatic structure parting to weak 
medium subangular blocky; very hard, firm, sticky 
and plastic; dark gray (10YR 4/1) tongues, very dark 
gray (10YR 3/1) moist; thin continuous shiny films 
on faces of peds; mildly alkaline; clear wavy 
boundary. 

B3ca—13 to 35 inches; light brownish gray (2.5Y 6/2) 
silty clay, grayish brown (2.5Y 5/2) moist; weak 
coarse and medium prismatic structure parting to 
weak medium and coarse subangular blocky; very 
hard, firm, sticky and plastic; many medium 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

С--35 to 60 inches; light brownish gray (2.5Y 6/2) silty 
clay loam, grayish brown (2.5Y 5/2) moist; many 
medium distinct gray (10YR 5/1) and common 
medium distinct light yellowish brown (10YR 6/4) 
mottles; hard, firm; slight effervescence; mildly 
alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The depth to free carbonates ranges from 12 to 
20 inches. The mollic epipedon ranges from 8 to 16 
inches in thickness. 

The A horizon has value of 4 or 5 (2 or 3 moist). It is 
silty clay loam or silt loam and is 4 to 8 inches thick. The 
B2t horizon has value of 4 or 5 (2 to 4 moist) and 
chroma of 1 to 3. It is silty clay loam or silty clay. The 
clay content in this horizon averages as low as 35 
percent in some pedons and as high as 50 percent in 
others. Some pedons do not have a B3ca horizon. The 
C horizon has value of 6 or 7 (4 or 5 moist) and chroma 
of 2 to 4. It is silty clay loam or silt loam. It has lenses of 
very fine sand or fine sand in some pedons. Few to 
many mottles are below a depth of 30 inches. 
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Niobell series 


The Niobell series consists of deep, moderately well 
drained soils formed in glacial till on uplands. 
Permeability is slow. Slopes range from 0 to 5 percent. 

море! soils are similar to Cresbard soils and 
commonly are near Miranda, Noonan, Tonka, and 
Williams soils. Cresbard soils contain more clay in the 
subsoil than the Niobell soils. Miranda soils have visible 
salts within a depth of 16 inches. They are in small pits 
and depressions. Noonan soils have columnar structure 
in the B2t horizon. Their position on the landscape is 
similar to that of the Niobell soils. Tonka soils are poorly 
drained and are in the depressions. Williams soils do not 
have a natric horizon. They are on the higher parts of 
the landscape. 

Typical pedon of Niobell loam, in an area of Niobell- 
Miranda loams, 0 to 3 percent slopes, 1,555 feet north 
and 142 feet east of the southwest corner of sec. 35, T. 
125 N., R. 66 W. 


А1—0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak fine 
granular structure; slightly hard, very friable; slightly 
acid; clear wavy boundary. 

B&A—7 to 13 inches; dark grayish brown (10YR 4/2) 
loam (B), very dark brown (10YR 2/2) moist; grayish 
brown (10YR 5/2) silt coatings on faces of peds (A), 
dark grayish brown (10YR 4/2) moist; moderate 
medium prismatic structure parting to weak medium 
and thin platy and moderate medium and fine 
subangular blocky; hard, friable; common fine roots; 
slightly acid; gradual wavy boundary. 

B21t—13 to 20 inches; grayish brown (10YR 5/2) clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate medium prismatic structure parting to 
strong medium blocky; very hard, firm, sticky and 
plastic; common fine roots; common fine pores; tops 
and sides of prisms coated with patches of clean 
sand grains; shiny films on faces of peds; mildly 
alkaline; gradual wavy boundary. 

B22t—20 to 26 inches; pale brown (10YR 6/3) clay 
loam, dark grayish brown (10YR 4/2) moist; 
moderate coarse and medium prismatic structure 
parting to moderate medium subangular blocky; very 
hard, firm, sticky and plastic; shiny films on faces of 
peds; mildly alkaline; clear wavy boundary. 

Взса—26 to 31 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; few fine 
faint gray (10YR 6/1) and yellowish brown (10YR 
5/6) mottles; weak medium subangular blocky 
structure; hard, firm, sticky and slightly plastic; 
common fine nests of gypsum; many fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

C1ca—31 to 39 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; common 
fine distinct yellowish brown (10YR 5/6) and few 
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fine distinct strong brown (7.5YR 5/6) mottles; 
таззме; hard, firm, sticky and slightly plastic; many 
fine accumulations of carbonate; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

С2--39 to 60 inches; light yellowish brown (2.5Y 6/4) 
clay loam, light olive brown (2.5Y 5/4) moist; many 
fine and medium distinct gray (10YR 6/1) and 
yellowish brown (10 YR 5/6) and few fine distinct 
strong brown (7.5YR 5/6) mottles; massive; hard, 
firm, sticky and slightly plastic; common fine 
accumulations of carbonate; moderately alkaline. 


The thickness of the solum ranges from 15 to 36 
inches. The depth to free carbonates ranges from 16 to 
30 inches. 

The A1 horizon has value of 4 or 5 (2 or 3 moist). It is 
loam or silt loam and is 5 to 10 inches thick. Some 
pedons have an A2 horizon. The B2t horizon has hue of 
10YR or 2.5Y, value of 4 to 6 (3 or 4 moist), and chroma 
of 2 or 3. The clay content in this horizon averages as 
low as 27 percent in some pedons and as high as 35 
percent in others. The C horizon has hue of 2.5Y or 5Y, 
value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. It is 
loam or clay loam. 


Nishon series 


The Nishon series consists of deep, poorly drained 
soils formed in local alluvium in depressions on uplands. 
Permeability is slow or very slow. Slopes аге less than 1 
percent. 

Nishon soils are similar to Tonka soils and commonly 
are near Heil, Niobell, Tonka, and Williams soils. Heil 
and Niobell soils have a natric horizon. Tonka soils have 
a dark surface layer that is 8 or more inches thick. 
Williams soils are well drained. Heil and Топка soils are 
in positions on the landscape similar to those of the 
Nishon soils. Niobell and Williams soils are in the slightly 
higher areas. 

Typical pedon of Nishon silt loam, in an area of 
Nishon-Heil silt loams, 1,650 feet north and 359 feet 
east of the southwest corner of sec. 16, T. 128 N., В. 73 
W. 


А1--0 to 3 inches; gray (10YR 5/1) $ loam, very dark 
gray (10YR 3/1) moist; weak very thin platy 
structure; soft, very friable; common fine and very 
fine roots; slightly acid; abrupt smooth boundary. 

A2—3 to 7 inches; gray (10YR 6/1) silt loam, dark gray 
(10YR 4/1) moist; strong medium and thin platy 
structure; soft, very friable; common fine and very 
fine roots; slightly acid; abrupt wavy boundary. 

B211—7 to 12 inches; dark gray (10YR 4/1) silty clay, 
very dark gray (10YR 3/1) moist; moderate coarse 
columnar structure parting to strong medium 
subangular blocky; hard, firm, very sticky and very 
plastic; few fine roots; thin continucus gray (10YR 
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6/1) coatings on the tops of columns; neutral; 
abrupt wavy boundary. 

B22t—12 to 19 inches; dark gray (10YR 4/1) silty clay, 
very dark gray (10YR 3/1) moist; moderate medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, firm, very sticky and very 
plastic; few fine roots; mildly alkaline; clear wavy 
boundary. 

ВЗ--19 to 27 inches; dark gray (5Y 4/1) silty clay, very 
dark gray (5Y 3/1) moist; weak medium subangular 
blocky structure; hard, firm, sticky and plastic; few 
fine accumulations of carbonate; mildly alkaline; 
gradual wavy boundary. 

C1—27 to 41 inches; dark gray (БҮ 4/1) clay loam, very 
dark gray (bY 3/1) moist; massive; hard, firm, sticky 
and plastic; common medium and fine 
accumulations of carbonate; slight effervescence; 
mildly alkaline; gradual wavy boundary. 

C2—41 to 60 inches; light gray (5Y 7/2) and dark gray 
(БҮ 4/1) clay loam, olive gray (5Y 5/2) and very 
dark gray (5Ү 3/1) moist; massive; very hard, firm, 
sticky and plastic; many large and medium 
accumulations of carbonate; slight effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 25 to 45 
inches. The A1 horizon has value of 5 or 6 (3 or 4 moist) 
and chroma of 1 or 2. It is silt loam or loam and is 1 to 4 
inches thick. The A2 horizon has value of 5 or 6 (4 or 5 
moist) and chroma of 1 or 2. It is silt loam or loam. The 
B2t horizon has hue of 10YR, 2.5Y, or 5У or is neutral in 
hue. It has value of 4 or 5 (3 or 4 moist) and chroma of 
0 or 1. [tis silty clay or clay. The clay content in this 
horizon averages as low as 40 percent in some pedons 
and as high as 60 percent in others. The C horizon has 
hue of 2.5Y or 5Y, value of 4 to 7 (3 to 5 moist), and 
chroma of 1 to 3. It is silty clay, clay loam, or clay. 


Noonan series 


The Noonan series consists of deep, moderately well 
drained soils formed in glacial till on uplands. 
Permeability is slow. Slopes range from 1 to 5 percent. 

Noonan soils are similar to Cavour, Letcher, and 
Noonan Variant soils and commonly are near Heil, 
Miranda, Niobell, and Williams soils. Cavour soils contain 
more clay in the subsoil than the Noonan soils. The 
poorly drained Heil soils are in depressions. Letcher soils 
contain less clay in the subsoil than the Noonan soils. 
Miranda soils have visible salts within a depth of 16 
inches. They are in small pits and depressions. Niobell 
soils do not have columnar structure in the B2t horizon. 
They are in positions on the landscape similar to those 
of the Noonan soils. Noonan Variant soils have gravelly 
sand in the underlying material. The well drained 
Williams soils are on the higher parts of the landscape. 

Typical pedon of Noonan loam, in an area of Niobell- 
Noonan loams, 1 to 5 percent slopes, 1,948 feet east 
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and 160 feet south of the northwest corner of sec. 14, T. 
126 N., В. 66 W. 


Ap 一 0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak very fine 
granular structure; soft, very friable; many fine roots; 
neutral; abrupt smooth boundary. 

А2—6 to 9 inches; grayish brown (10ҮН 5/2) loam, very 
dark grayish brown (10YR 3/2) moist; weak coarse 
and medium subangular blocky structure parting to 
weak thick platy; slightly hard, very friable; many fine 
roots; neutral; abrupt smooth boundary. 

B21t—9 to 13 inches; brown (10YR 5/3) clay loam, dark 
brown (10YR 3/3) moist; strong medium сојитпаг 
structure parting to strong medium blocky; very hard, 
firm, sticky and plastic; common fine roots; thin 
continuous gray (10YR 6/1) coatings on the tops of 
columns; shiny films on faces of peds; mildly 
alkaline; clear wavy boundary. 

B221—13 to 19 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; 
moderate medium prismatic structure parting to 
strong medium and fine blocky; very hard, firm, 
Sticky and plastic; few fine roots; common fine 
pores; patchy shiny films on faces of peds; mildly 
alkaline; clear wavy boundary. 

B3cs—19 to 28 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
coarse subangular blocky structure; very hard, 
friable, sticky and plastic; many fine nests and, 
threads of gypsum; few fine nests and threads of 
salt crystals; slight effervescence; moderately 
alkaline; clear wavy boundary. 

С168--28 to 41 inches; light brownish gray (2.5Y 6/2) 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
common fine distinct gray (10YR 6/1) and yellowish 
brown (10YR 5/6) mottles; massive; hard, friable, 
sticky and slightly plastic; common fine nests of 
gypsum; few fine nests of salt crystals; few medium 
concretions of iron oxide; common fine 
accumulations of carbonate; slight effervescence; 
moderately alkaline; gradual wavy boundary. 

C2—41 to 50 inches; light brownish gray (2.5Y 6/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; common 
fine distinct gray (10YR 6/1) and yellowish brown 
(10YR 5/6) mottles; massive; hard, friable, slightly 
sticky and slightly plastic; few medium concretions 
of iron and manganese oxide; common fine 
accumulations of carbonate; slight effervescence; 
moderately alkaline; gradual wavy boundary. 

C3ca—50 to 60 inches; light brownish gray (2.5Y 6/2) 
clay.loam, dark grayish brown (2.5Y 4/2) moist; 
many medium distinct gray (10YR 6/1) and 
yellowish brown (10YR 5/6) mottles; massive; hard, 
friable, slightly sticky and plastic; few medium 
concretions of iron and manganese oxide; common 
fine accumulations of carbonate; strong 
effervescence; moderately alkaline. 


Soil survey 


The thickness of the solum ranges from 14 to 32 
inches. The depth to free carbonates ranges from 15 to 
35 inches. 

The Ap or А1 horizon has value of 4 or 5 (2 or 3 
moist) and chroma of 2 or 3. It is loam or silt loam and is 
5 to 10 inches thick. The A2 horizon has value of 5 to 7 
(3 to 5 moist) and chroma of 1 or 2. It is loam, silt loam, 
or fine sandy loam and is 1 to 4 inches thick. The B2t 
horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3 or 4 
moist), and chroma of 2 or 3. in some pedons it has 
visible salt crystals in the lower part. It ranges from 
neutral to moderately alkaline. The C horizon has hue of 
2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of 
2 to 4. It is loam or clay loam and is moderately alkaline 
or strongly alkaline. 


Noonan Variant 


The Noonan Variant consists of moderately well 
drained soils on terraces. These soils are moderately 
deep over sandy and loamy alluvium and gravelly sand. 
They formed in glacial outwash. Permeability is slow in 
the solum and rapid in the underlying material. Slopes 
range from 0 to 2 percent. 

Noonan Variant soils are similar to Noonan soils and 
commonly are near Harriet, Letcher, Niobell, Noonan, 
and Ranslo soils. Harriet and Ranslo soils contain more 
clay in the subsoil than the Noonan Variant soils. They 
are on flood plains. Letcher soils contain less clay in the 
subsoil than the Noonan Variant soils. Niobell and 
Noonan soils do not have sandy loam, loamy fine sand, 
or shaly gravelly sand in the underlying material. Letcher, 
Niobell, and Noonan soils are in positions on the 
landscape similar to those of the Noonan Variant soils. 

Typical pedon of Noonan Variant loam, 0 to 2 percent 
slopes, 760 feet south and 63 feet east of the northwest 
corner of sec. 4, T. 126 N., R. 66 W. 


А11—0 to 4 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; moderate fine and medium 
granular structure; slightly hard, very friable; many 
fine roots; slightly acid; clear smooth boundary. 

А12—4 to 9 inches; dark grayish brown (10ҮН 4/2) 
loam, black (10YR 2/1) moist; weak medium 
prismatic structure parting to moderate coarse and 
medium subangular blocky; slightly hard, friable; 
many fine roots; medium acid; clear wavy boundary. 

A2—9 to 12 inches; light brownish gray (10YR 6/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium and fine subangular blocky structure; 
slightly hard, friable; many fine roots; neutral; abrupt 
wavy boundary. 

B21t—12 to 17 inches; grayish brown (10YR 5/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
strong coarse columnar structure; very hard, firm, 
sticky and plastic; thin continuous gray (10YR 6/1) 
coatings on the tops of columns; common fine roots; 
dark grayish brown (10YR 4/2 moist) coatings on 
faces of peds; neutral; clear wavy boundary. 


McPherson County, South Dakota 


В221--17 to 22 inches; dark gray (10YR 4/1) clay loam, 
very dark gray (10YR 3/1) moist; strong coarse 
prismatic structure parting to weak coarse 
subangular blocky; very hard, firm, sticky and plastic; 
few medium roots; neutral; clear wavy boundary. 

B3sa— 22 to 26 inches; grayish brown (10YR 5/2) sandy 
loam, dark grayish brown (10YR 4/2) moist; weak 
coarse prismatic structure parting to weak coarse 
subangular blocky; very hard, friable; few medium 
roots; common fine threads of salt; moderately 
alkaline; clear wavy boundary. 

НС15а—26 to 36 inches; light brownish gray (2.5Y 6/2) 
loamy fine sand, dark grayish brown (10YR 4/2) 
moist; massive; soft, very friable; few medium 
threads of salt; mildly alkaline; clear wavy boundary. 

ІС2са--36 to 41 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; soft, very friable; few fine accumulations of 
carbonate; strong effervescence; moderately 
alkaline; clear wavy boundary. 

ІСЗ--41 to 60 inches; multicolored gravelly sand; loose; 
20 to 30 percent shale fragments; thin coatings of 
lime on the underside of the pebbles; strong 
effervescence; moderately alkaline. 


The thickness of the solum, or the depth to the 
contrasting underlying material, ranges from 20 to 40 
inches. Reaction ranges from medium acid to neutral іп 
the A horizon and from neutral to moderately alkaline in 
the B and C horizons. 

The A1 horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is 5 to 10 inches thick. The A2 
horizon has hue of 10YR or 2.5Y, value of 5 to 7 (3 or 4 
moist), and chroma of 1 or 2. It is loam or fine sandy 
loam. The B2t horizon has hue of 10YR or 2.5Y, value of 
3 to 6 (2 to 4 moist), and chroma of 1 to 3: The clay 
content in this horizon averages as low as 27 percent in 
Some pedons and as high as 35 percent in others. The 
НС horizon is stratified loamy sand, loamy fine sand, or 
sandy loam in the upper part and multicolored gravelly 
sand in the lower part. The content of shale fragments is 
15 to 40 percent in the lower part. 


Parnell series 


The Parnell series consists of deep, very poorly 
drained soils formed in clayey alluvium in depressions on 
uplands. Permeability is slow. Slopes are 0 to 1 percent. 

Parnell soils commonly are near Bowbells, Vallers, 
Vida, and Williams soils. The moderately well drained 
and well drained Bowbells soils are in swales. Vallers 
Soils have a calcic horizon. They are in drainageways 
and shallow depressions. The well drained Vida and 
Williams soils are on uplands. 

Typical pedon of Parnell silty clay loam, 2,510 feet 
east and 150 feet north of the southwest corner of sec. 
30, T. 125 N., R. 69 W. 
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А1—0 to 7 inches; dark gray (10YR 4/1) silty clay loam, 
black (10YR 2/1) moist; few fine faint dark yellowish 
brown (10YR 4/4) mottles; weak medium and fine 
subangular blocky structure parting to weak fine 
granular; hard, friable, slightly sticky and plastic; 
many fine roots; slightly acid; clear smooth 
boundary. 

B21t—7 to 13 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; many fine distinct dark 
yellowish brown (10YR 4/4) mottles; weak coarse 
prismatic structure parting to moderate fine blocky; 
very hard, firm, sticky and plastic; common fine 
roots; neutral; gradual smooth boundary. 

B22tg—13 to 26 inches; gray (10YR 5/1) silty clay, very 
dark gray (5Ү 3/1) moist; weak medium blocky 
structure parting to moderate fine blocky; very hard, 
firm, sticky and plastic; neutral; gradual smooth 
boundary. 

B23tg—26 to 45 inches; gray (5Y 5/1) silty clay, very 
dark gray (5Ү 3/1) moist; weak medium blocky 
structure parting to moderate fine blocky; very hard, 
firm, sticky and plastic; neutral; gradual smooth 
boundary. 

Cg 一 45 to 60 inches; gray (5Y 5/1) silty clay, very dark 
gray (5Y 3/1) moist; massive; very hard, firm, sticky 
and plastic; neutral. 


The thickness of the solum ranges from 35 to 50 
inches. In some pedons 4 inches of organic mulch is at 
the surface. 

The A1 horizon is silty clay loam, silty clay, or silt 
loam. It ranges from slightly acid to mildly alkaline and is 
6 to 18 inches thick. The B horizon has hue of 10YR, 
2.5Y, or 5Y, value of 2 to 4 moist, and chroma of 1 or 2. 
It is silty clay loam, silty clay, clay loam, or clay. The 
content of. clay in this horizon averages as low аз 35 
percent in some pedons and as high as 50 percent in 
others. Reaction ranges from slightly acid to mildly 
alkaline. Some pedons have a B3 horizon. The C horizon 
has hue of. 2.5Y or 5Y, value of 3 to 6 moist, and chroma 
of 1 or 2. It ranges from neutral to moderately alkaline. 


Parshall series 


The Parshall series consists of deep, well drained soils 
formed in alluvial outwash material on uplands. 
Permeability is moderately rapid. Slopes range from 0 to 
3 percent. 

The Parshall soils in this county have lower chroma in 
the solum than is definitive for the Parshail series. This 
difference, however, does not alter the use or behavior 
of the soils. 

Parshall soils commonly are near Letcher, Lihen, and 
Tally soils. Letcher soils have a natric horizon. They are 
on the lower parts of the landscape. Lihen and Tally 
soils have a mollic epipedon that is less than 16 inches 
thick. They are on the higher parts of the landscape. 

Typical pedon of Parshall fine sandy loam, in an area 
of Lihen-Parshall fine sandy loams, 0 to 6 percent 
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slopes, 1,900 feet west and 1,524 feet north of the 
southeast corner of sec. 12, T. 128 N., R. 70 W. 


Ар—0 to 8 inches; dark gray (10YR 4/1) fine sandy 
loam, very dark gray (10ҮН 3/1) moist; weak coarse 
and medium subangular blocky structure; soft, very 
friable; common very fine roots; neutral; abrupt 
smooth boundary. 

В2--8 to 19 inches; dark gray (10YR 4/1) fine sandy 
loam, very dark gray (10YR 3/1) moist; weak coarse 
prismatic structure parting to weak coarse and 
medium subangular blocky; slightly hard, very friable; 
few very fine roots; neutral; clear wavy boundary. 

С1--19 to 33 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse and medium subangular blocky 
structure; soft, very friable; neutral; clear wavy 
boundary. 

C2—33 to 60 inches; grayish brown (10YR 5/2) loamy 
sand, dark grayish brown (10YR 4/2) moist; weak 
coarse and medium subangular blocky structure; 
soft, very friable; neutral. 


The thickness of the solum ranges from 18 to 45 
inches. The mollic epipedon ranges from 18 to more 
than 40 inches in thickness. 

The A horizon has value of 4 or 5 (2 or 3 moist). It is 
loam, fine sandy loam, or sandy loam and is B to 20 
inches thick. The B2 horizon has value of 4 or 5 (2 or 3 
moist) and chroma of 1. The C horizon has hue of 10YR 
or 2.5Y, value of 4 to 7 (3 to 5 moist), and chroma of 2 
or 3. It is fine sandy loam, sandy loam, loamy fine sand, 
or loamy sand. 


Ranslo series 


The Напвіо series consists of deep, somewhat poorly 
drained soils formed in alluvium on flood plains. 
Permeability is slow. Slopes range from 0 to 2 percent. 

Ranslo soils commonly are near Bowbells, Harriet, 
Miranda, Niobell, and Noonan soils. The moderately well 
drained and well drained Bowbells soils are in swales on 
uplands. They do not have a natric horizon. The poorly 
drained Harriet soils are in small pits and depressions on 
the flood plains. Miranda, Niobell, and Noonan soils 
contain more sand throughout and less clay in the 
subsoil than the Ranslo soils. They are on glacial till 
uplands. 

Typical редоп of Ranslo loam, in an area of Ranslo- 
Harriet loams, 2,290 feet north and 1,080 feet east of 
the southwest corner of sec. 10, T. 125 N., R. 67 W. 


A11—0 to 6 inches; dark gray (10ҮН 4/1) loam, black 
(10YR 2/1) moist; weak medium and fine 
subangular blocky structure parting to weak medium 
and fine granular; soft, very friable; many fine and 
very fine roots; slightly acid; clear smooth boundary. 

A12—6 to 10 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak coarse and medium 


Soil survey 


subangular blocky structure; soft, very friable; 
common fine and very fine roots; slightly acid; clear 
smooth boundary. 

A2—10 to 15 inches; gray (10YR 5/1) loam, very dark 
gray (10YR 3/1) moist; weak medium and fine 
subangular blocky structure; slightly hard, friable; 
common fine and very fine roots; neutral; abrupt 
smooth boundary. 

B21t—15 to 23 inches;.dark gray (10YR 4/1) clay loam, 
very dark gray (10YR 3/1) moist; moderate medium 
columnar structure parting to moderate medium 
blocky; very hard, firm, sticky and plastic; gray 
(10 YR 5/1) coatings on the tops of columns; 
neutral; clear wavy boundary. 

8221—23 to 28 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark grayish brown (10YR 3/2) 
moist; moderate medium prismatic structure parting 
to moderate medium blocky; very hard, firm, sticky 
and plastic; moderately alkaline; clear wavy 
boundary. 

ВЗса--28 to 33 inches; light brownish gray (2.5Y 6/2) 
clay loam, dark grayish brown (2.5Y 4/2) moist; few 
fine distinct dark yellowish brown (10YR 4/6) 
mottles; moderate coarse and medium prismatic 
Structure parting to moderate coarse and medium 
subangular blocky; hard, firm, sticky and plastic; few 
fine accumulations of salt crystals; common medium 
and fine accumulations of carbonate; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C1ca—33 to 43 inches; light gray (2.5Y 7/2) clay loam, 
light brownish gray (2.5Y 6/2) moist; few fine distinct 
dark yellowish brown (10YR 4/6) mottles; massive; 
hard, firm, sticky and plastic; few fine accumulations 
of salt crystals; violent effervescence; moderately 
alkaline; gradua! wavy boundary. 

C2—43 to 60 inches; light brownish gray (2.5Y 6/2) clay 
loam, light olive brown (2.5Y 5/4) moist; common 
medium and fine distinct dark yellowish brown 
(10 YR 4/6) mottles; massive; very hard, firm, sticky 
and plastic; few fine accumulations of salt crystals; 
common fine accumulations of carbonate; strong 
effervescence; strongly alkaline. 


The thickness of the solum ranges from 23 to 36 
inches. The mollic epipedon is 10 to 35 inches thick. 

The A1 horizon has value of 4 or 5 (2 or 3 moist). It is 
loam or silt loam and is 5 to 10 inches thick. Some 
pedons do not have an A2 horizon. The B2t horizon has 
hue of 10YR or 2.5Y and value of 3 to 5 (2 or 3 moist). It 
is clay loam, silty clay loam, or silty clay. Some pedons 
do not have a B3 horizon. The C horizon has hue of 
2.5Y or 5Y, value of 5 to 7 (4 to 6 moist), and chroma of 
2 to 4. It is dominantly clay loam, silty clay loam, silty 
clay, or clay. Іп some pedons, however, it has coarser 
textured strata below a depth of 40 inches. It is 
moderately alkaline or strongly alkaline. 


McPherson County, South Dakota 


Regan series 


The Regan series consists of deep, very poorly 
drained and poorly drained soils formed in alluvium in 
channels on outwash plains and flood plains. 
Permeability is moderate or moderately slow. Slopes are 
less than 1 percent. 

Regan soils commonly are near Bearden, Divide, 
Harriet, Marysland, and Vallers soils. The somewhat 
poorly drained Bearden and Divide soils are slightly 
higher on the landscape than the Regan soils. Harriet 
soils have a natric horizon. They are in positions on the 
landscape similar to those of the Regan soils. Marysland 
soils are 20 to 40 inches deep over gravelly sand. They 
are slightly higher on the landscape than the Regan 
soils. Vallers soils contain more sand throughout and 
less silt between depths of 10 and 40 inches than the 
Regan soils. They are on the uplands. 

Typical pedon of Regan silt loam, wet, 160 feet west 
and 462 feet south of the northeast corner of sec. 34, T. 
127 N., R. 71 W. 


А1—0 to 5 inches; dark gray (10YR 4/1) silt loam, black 
(10YR 2/1) moist; moderate medium and fine 
granular structure; soft, friable; slight effervescence; 
moderately alkaline; clear smooth boundary. 

АСса--5 to 15 inches; gray (10YR 5/1) silt loam, very 
dark gray (10YR 3/1) moist; weak coarse and 
medium subangular blocky structure parting to 
moderate medium granular; slightly hard, friable; 
strong effervescence; moderately alkaline; clear 
wavy boundary. 

С19са—15 to 28 inches; gray (5Y 6/1) silt loam, gray 
(5Y 5/1) moist; moderate fine granular structure; 
hard, friable; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

C2gca—28 to 55 inches; light gray (5Y 7/1) silt loam, 
gray (БҮ 6/1) moist; weak fine subangular blocky 
structure; hard, friable; violent effervescence; 
strongly alkaline; clear smooth boundary. 

IIC3g—55 to 60 inches; gray (БУ 6/1) clay loam, gray 
(5Y 5/1) moist; common medium and fine distinct 
dark yellowish brown (10YR 4/6) mottles; massive; 
extremely hard, firm, sticky and plastic; many 
medium accumulations of carbonate; many coarse 
accumulations of manganese oxide; moderately 
alkaline. 


The content of clay in the control section averages as 
(ом аз 28 percent in some pedons and as high as 35 
percent in others. Reaction ranges from mildly alkaline to 
strongly alkaline throughout the profile. The calcium 
carbonate equivalent ranges from 16 to 55 percent 
within a depth of 15 inches. The mollic epipedon ranges 
from 7 to 16 inches in thickness. 

The A1 horizon has hue of 10YR, 2.5Y, or 5Y, value of 
4 or 5 (2 or 3 moist), and chroma of 1 or 2. It is silt loam, 
silty clay loam, or clay loam and is 5 to 12 inches thick. 
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Some pedons do not have an AC horizon. The Cca 
horizon has hue of 10YR, 2.5Y, or 5Y, value of 4 to 7 (3 
to 6 moist), and chroma of 1 or 2. The ИС horizon 
commonly is clay loam or sandy clay loam, but in some 
pedons it is stratified with sandy loam, loam, or silty clay 
loam. Some pedons have sand and gravel at a depth of 
40 to 60 inches. 


Rentill series 


The Rentill series consists of deep, well drained soils 
formed.in loamy sediments over clayey glaciolacustrine 
sediments and loamy glacial till. These soils are on lake 
plains. They are moderately or moderately rapidly 
permeable in the upper part and slowly permeable in the 
lower part. Slopes range from O to 2 percent. 

The Rentill soils in this county are shallower to 
carbonates than is definitive for the Rentill series. Also, 
they do not have a gravelly layer in the underlying 
material and have clayey lacustrine sediments over the 
glacial till. These differences, however, do not alter the 
use or behavior of the soils. 

Rentill soils commonly are near Arnegard, Bearden, 
Exline, and Harmony soils. Arnegard soils contain less 
sand in the upper part than the Rentill soils. They are in 
similar positions on the landscape. The somewhat poorly 
drained Bearden soils are slightly lower on the 
landscape than the Rentill soils. Exline scils have a 
natric horizon. They are in small pits and depressions. 
Harmony soils contain more clay in the upper part than 
the Rentill soils. Also, they are slightly lower on the 
landscape. 

Typical pedon of Rentill loam, 948 feet north and 81 
feet west of the southeast corner of sec. 1, T. 128 N., R. 
67 W. 


Ар--0 to 7 inches; dark gray (10YR 4/1) loam, very dark 
gray (10YR 3/1) moist; weak fine granular structure; 
slightly hard, friable; many very fine roots; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

А12—7 to 12 inches; dark gray (10YR 4/1) loam, very 
dark gray (10YR 3/1) moist; weak medium and fine 
subangular blocky structure parting to weak medium 
granular; hard, friable; many very fine roots; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

Сіса--12 to 23 inches; light brownish gray (2.5Y 6/2) 
fine sandy loam, dark grayish brown (2.5Y 4/2) 
moist; weak coarse subangular blocky structure; 
Soft, very friable; many very fine roots; gray (10YR 
6/1) tongues, dark gray (10YR 4/1) moist; strong 
effervescence; mildly alkaline; gradual wavy 
boundary. 

C2ca—23 to 31 inches; light brownish gray (2.5Y 6/2) 
fine sandy loam, dark grayish brown (2.5Y 4/2) 
moist; weak coarse subangular blocky structure; 
slightly hard, very friable; many very fine roots; gray 
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(10YR 6/1) tongues, dark gray (10ҮН 4/1) moist; 
few fine accumulations of carbonate; strong 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

ІСЗ--31 to 50 inches; gray (5Y 5/1) silty clay, very dark 
gray (5Ү 3/1) moist; moderate fine and very fine 
blocky structure; hard, firm, sticky and plastic; few 
very fine roots; many medium and fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; abrupt smooth boundary. 

ІС4--50 to 55 inches; dark gray (5Y 4/1) clay loam, 
black (5Y 2/1) moist; massive; slightly hard, firm, 
Sticky and plastic; few very fine roots; few fine nests 
of gypsum; common fine accumulations of 
carbonate; strong effervescence; mildly aikaline; 
clear smooth boundary. 

1С5--55 to 60 inches; gray (5Y 5/1) clay loam, very dark 
gray (5Y 3/1) moist; massive; slightly hard, firm, 
sticky and plastic; few fine accumulations of 
carbonate; strong effervescence; mildly alkaline. 


The depth to free carbonates ranges from 0 to 12 
inches. The. mollic epipedon ranges from 8 to 16 inches 
in thickness. The depth to clayey lacustrine deposits or 
glacial till is 27 to 38 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist). It is 
loam or fine sandy loam and is 6 to 15 inches thick. It is 
neutral or mildly alkaline. The C horizon has hue of 
10YR or 2.5Y, value of 5 or 6 (4 or 5 moist), and chroma 
of 2 or 3. It is sandy loam, fine sandy loam, or loamy fine 
sand. it is mildly álkaline or moderately alkaline. The IIC 
horizon has hue of 2.5Y or 5Y. It is silty clay loam, silty 
clay, or clay loam. 


Roseglen series 


The Roseglen series consists of deep, moderately well 
drained soils formed in loamy, silty, and gravelly 
glaciclacustrine sediments іп swales on uplands. 
Permeability is moderate. Slopes range from 0 to 3 
percent. 

The Roseglen soils in this county have lower chroma 
in the A horizon than is definitive for the Roseglen 
series. This difference, however, does not alter the use 
or behavior of the soils. 

Roseglen soils are similar to Arnegard soils and 
commonly are near Bryant, Lehr, Tansem, Tansem 
Variant, and Williams soils. Arnegard soils are well 
drained. Bryant, Lehr, Tansem, Tansem Variant, and 
Williams soils have a mollic epipedon that is less than 16 
inches thick. They are higher on the landscape than the 
Roseglen soils. Bryant soils contain more silt throughout 
and less sand between depths of 10 and 40 inches than 
the Roseglen soils. Lehr soils are less than 20 inches 
deep over gravelly sand. Tansem Variant soils do not 
have a B horizon. Williams soils have an argillic horizon. 

Typical pedon of Roseglen loam, in an area of 
Tansem-Roseglen loams, 2 to 6 percent slopes, 75 feet 
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south and 2,586 feet east of the northwest corner of 
sec. 6, T. 128 N., R. 69 W. 


Ар--0 to 6 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; many fine and very fine roots; 
neutral; abrupt smooth boundary. 

А12—6 to 9 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak medium subangular blocky 
structure parting to weak fine granular; slightly hard, 
friable; many fine and very fine roots; neutral; clear 
wavy boundary. 

В2—9 to 23 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; common 
fine and very fine roots; neutral; clear wavy 
boundary. 

B3ca—23 to 33 inches; light brownish gray (2.5Ү 6/2) 
loam, grayish brown (2.5Y 5/2) moist; weak coarse 
prismatic structure parting to weak coarse and 
medium subangular blocky; slightly hard, friable; few 
very fine roots; few medium accumulations of 
carbonate; strong effervescence; mildly alkaline; 
clear wavy boundary. 

Cica—33 to 40 inches; white (2.5Y 8/2) silt loam, light 
brownish gray (2.5Y 6/2) moist; massive; slightly 
hard, friable; few very fine roots; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; abrupt smooth boundary. 

C2—40 to 45 inches; light yellowish. brown (2.5Y 6/4) 
gravelly sand, olive brown (2.5Y 4/4) moist; single 
grain; loose; strong effervescence; neutral; abrupt 
smooth boundary. 

C3—45 to 60 inches; light gray (2.5Y 7/2) stratified 
sandy loam to clay loam, grayish brown (2.5Y 5/2) 
moist; massive; slightly hard, friable; strong 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 20 to 38 
inches. The depth to free carbonates ranges from 18 to 
30 inches. The mollic epipedon ranges from 16 to 40 
inches in thickness. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is loam or silt loam and is 6 to 12 
inches thick. The B2 horizon has value of 3 to 5 and 
chroma of 2 or 3. Some pedons do not have a ВЗса 
horizon. The Cca horizon has value of 6 to 8 (4 to 6 
moist) and chroma of 2 to 4. It has few to many, fine to 
large accumulations of carbonate. The lower part of the 
C horizon has hue of 2.5Y ог 5Y, value of 5 to 7 (4 to 6 
moist), and chroma of 2 to 4. The upper part of the C 
horizon is stratified or laminated loam, silt loam, or fine 
sandy loam. Below a depth of 40 inches, the texture 
ranges from gravelly sand to clay loam. 
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Stirum series 


The Stirum series consists of deep, poorly drained 
soils formed in loamy and sandy alluvium in upland 
depressions. Permeability is slow. Slopes are less than 1 
percent. 

The Stirum soils in this county are more acid 
throughout, are finer textured below a depth of 40 
inches, and are wetter than is definitive for the Stirum 
series. These differences, however, do not alter the use 
or behavior of the soils. 

Stirum soils commonly are near Letcher, Niobell, 
Noonan, Parshall, and Tally soils. Letcher soils are 
moderately well drained. Niobell and Noonan soils 
contain more clay in the subsoil than the Stirum soils. 
Parshall and Tally soils do not have а natric horizon. 
Letcher, Niobell, Noonan, and Tally soils are higher on 
the landscape than the Stirum soils. Parshall soils are in 
swales. 

Typical pedon of Stirum loam, 1,300 feet south and 
700 feet east of the northwest corner of sec. 26, T. 125 
М., В. 66 М 


О1-4 inch to 0; partly decomposed matted grass and 
roots. 

А1—0 to 6 inches; gray (10YR 5/1) loam, black (10YR 
2/1) moist; few fine distinct dark yellowish brown 
(10YR 4/4) mottles; weak fine granular structure; 
slightly hard, friable; strongly acid; abrupt smooth 
boundary. 

А2—6 to 8 inches; gray (10YR 6/1) fine sandy loam, 
very dark gray (10YR 3/1) moist; many medium and 
fine distinct gray (10YR 5/1) and dark yellowish 
brown (10YR 4/4) mottles; weak medium and thin 
platy structure; slightly hard, friable; strongly acid; 
abrupt.smooth boundary. 

B21t—8 to 14 inches; grayish brown (2.5Y 5/2) sandy 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
many medium and fine distinct gray (10YR 5/1) and 
dark yellowish brown (10YR 4/6) and common fine 
distinct yellowish brown (10YR 5/6) mottles; strong 
coarse and medium columnar structure parting to 
strong medium blocky; hard, friable; gray (10YR 6/1) 
coatings on the top of columns and on faces of 
peds; medium acid; clear wavy boundary 

B22t—14 to 19 inches; light brownish gray 他 5Y 6/2) 
sandy clay loam, dark grayish brown (2.5Y 4/2) 
moist; common fine distinct yellowish brown (10YR 
5/6) and dark yellowish brown (10YR 4/6) and few 
fine distinct gray (10YR 5/1) mottles; moderate 
coarse and medium prismatic structure parting to 
moderate coarse subangular blocky; hard, friable; 
neutral; clear wavy boundary. 

C1—19 to 24 inches; light brownish gray (2.5Y 6/2) 
loamy sand, grayish brown (2.5Y 5/2) moist; few 
medium and fine distinct dark brown (7.5YR 4/4) 
and many medium and fine distinct yellowish brown 
(10YR 5/6) mottles; massive; slightly hard, friable; 
neutral; clear wavy boundary. 
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C2—24 to 41 inches; light gray (2.5Y 7/2) loamy sand, 
light brownish gray (2.5Y 6/2) moist; common fine 
distinct yellowish brown (IOYR 5/6) mottles; 
massive; slightly hard, friable; dark brown (7.5YR 
4/4) iron stains and black (N 2/0) manganese 
stains; slight effervescence; mildly alkaline; clear 
wavy boundary. 

ІСЗ--41 to 60 inches; light gray (5Y 7/1) clay loam, gray 
(BY 5/1) moist; common fine distinct dark yellowish 
brown (10YR 4/4) mottles; massive; very hard, firm, 
sticky and plastic; slight effervescence; mildly 
alkaline. 


The thickness of the solum ranges from 15 to 30 
inches. The depth to free carbonates ranges from 20 to 
40 inches. Reaction ranges from strongly acid in the 
upper horizons to strongly alkaline in the lower horizons. 

The A1 horizon has value of 4 or 5 (2 or 3 moist). It is 
loam, fine sandy loam, or sandy loam. The A2 horizon 
has value of 6 or 7 (3 to 5 moist) and chroma of 1 or 2. 
It is fine sandy loam, sandy loam, loamy fine sand, or 
loamy sand. The B2t horizon has hue of 10YR or 2.5Y, 
value of 4 to 6 (3 to 5 moist), and chroma of 1 or 2. It is 
sandy clay loam or sandy loam. The C horizon is loamy 
sand or fine sand. Some pedons do not have а ИС 
horizon. 


Straw series 


The Straw series consists of deep, moderately well 
drained soils formed in alluvium on flood plains. 
Permeability is moderate. Slopes are less than 2 percent. 

The Straw soils in this county are more stratified and 
have a thinner surface layer than is detinitive for the 
Straw series. Also, they are not so well drained. These 
differences, however, do not alter the use or behavior of 
the soils. 

Straw soils commonly are near Lehr, Vida, Wabek, 
Williams, and Zahl soils. Lehr and Wabek soils have 
gravelly sand within a depth of 20 inches. They are on 
terraces. The well drained Vida, Williams, and Zahl soils 
are on uplands. 

Typical pedon of Straw loam, channeled, 400 feet east 
and 375 feet north of the southwest corner of sec. 14, T. 
128 N., R. 67 W. 


A11—-0 to 5 inches; very dark gray (10YR 3/1) loam, 
black (10YR 2/1) moist; weak very fine granular 
Structure; slightly hard, very friable; slight 
effervescence; mildly alkaline; clear wavy boundary. 

А12—5 to 15 inches; dark gray (10YR 4/1) loam, very 
dark gray (10YR 3/1) moist; weak very fine granular 
structure; slightly hard, very friable; strong 
effervescence; moderately alkaline; clear wavy 
boundary. 

C1—15 to 22 inches; grayish brown (10YR 5/2) stratified 
loam, fine sandy loam, and silt loam, dark gray 
(10YR 4/1) and dark grayish brown (10YR 4/2) 
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moist; common fine distinct yellowish brown (10YR 
5/4) mottles; massive; slightly hard, very friable; 
strong effervescence; moderately alkaline; abrupt 
smooth boundary. 

NAb—22 to 33 inches; dark.grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
massive; hard, friable; strong effervescence; mildly 
alkaline; abrupt smooth boundary. 

ІСЗ--33 to 40 inches; light brownish gray (2.5Y 6/2) 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
massive; hard, friable; strong effervescence; mildly 
alkaline; clear wavy boundary. 

1С4--40 to 60 inches; grayish brown (2.5Y 5/2) stratified 
loam and loamy sand, very dark grayish brown (2.5Y 
3/2) moist; massive; hard, very friable; strong 
effervescence; mildly alkaline. 


The A horizon has value of 3 to 5 (2 or 3 moist). It is 
loam or silt loam. It ranges from neutral to moderately 
alkaline. The С horizon has hue of 10YR ог 2.5Y. It is 
stratified loam, silt loam, fine sandy loam, sandy loam, 
loamy sand, or gravelly sand. It is mildly alkaline or 
moderately alkaline. 


Tally series 


The Tally series consists of deep, well drained soils 
formed in loamy and sandy glacial outwash on uplands. 
Permeability is moderately rapid. Slopes range from 0 to 
6 percent. 

Tally soils commonly are near Brantford, Bryant, 
Letcher, Parshall, and Williams soils. Brantford soils have 
gravelly sand at a depth of 10 to 20 inches. They are 
lower on the landscape than the Tally soils. Bryant soils 
contain more silt throughout and less sand between 
depths of 10 and 40 inches than the Tally scils. They are 
on the uplands. Letcher soils have a natric horizon. They 
are in low areas. Parshall soils have a mollic epipedon 
that is more than 16 inches thick. They are in swales. 
Williams soils contain more clay in the subsoil than the 
Tally soils. They are on uplands. 

Typical pedon of Tally fine sandy loam, 2 to 6 percent 
slopes, 816 feet east and 114 feet south of the 
northwest corner of sec. 13, T. 126 N., R. 66 W. 


А1—0 to 8 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark brown (10YR 2/2) moist; 
weak medium subangular blocky structure parting to 
weak fine granular; slightly hard, very friable; many 
very fine roots; neutral; clear smooth boundary. 

B21—8 to 11 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse prismatic structure parting to 
weak medium subangular blocky; slightly hard, 
friable; common very fine roots; common very fine 
and fine pores; neutral; clear smooth boundary. 

B22—11 to 17 inches; brown (10YR 5/3) fine sandy 
loam, dark brown (10YR 4/3) moist; weak coarse 
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prismatic structure parting to weak coarse 
subangular blocky; slightly hard, friable; common 
very fine roots; common very fine and fine pores; 
neutral; clear smooth boundary. 

В3--17 to 28 inches; light brownish gray (2.5Y 6/2) fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
weak coarse prismatic structure parting to weak 
medium subangular blocky; hard, friable; neutral; 
clear smooth boundary. 

C1ca—28 to 34 inches; light brownish gray (2.5Y 6/2) 
loamy fine sand, grayish brown (2.5Y 5/2) moist; 
single grain; loose, very friable; slight effervescence; 
mildly alkaline; clear smooth boundary. 

С2са--34 to 54 inches; light brownish gray (2.5Y 6/2) 
loamy sand, grayish brown (2.5Y 5/2) moist; single 
grain; loose, very friable; slight effervescence; mildly 
alkaline; clear smooth boundary. 

C3—54 to 60 inches; light brownish gray (2.5Y 6/2) 
loamy sand, grayish brown (2.5Y 5/2) moist; single 
grain; loose, very friable; strong effervescence; 
mildly alkaline. 


The mollic epipedon ranges from 10 to 15 inches in 
thickness. The depth to free carbonates ranges from 15 
to 30 inches. The clay content in the control section 
averages as low as 8 percent in some pedons and as 
high as 18 percent in others. 

The A horizon has value of 3 or 4 (2 or 3 moist). It is 
fine sandy loam or sandy loam and is 7 to 10 inches 
thick. The B2 horizon has value of 4 or 5 (3 or 4 moist) 
and chroma of 2 or 3. It is fine sandy loam or sandy 
loam. Some pedons do not have a B3 horizon. The C 
horizon is dominantly loamy fine sand, fine sandy loam, 
loamy sand, or fine sand, but clay loam glacial till is at a 
depth of 40 to 60 inches in some pedons. 


Tansem series 


The Tansem series consists of deep, well drained soils 
formed in loamy and silty glaciolacustrine sediments on 
uplands. Permeability is moderate. Slopes range from 2 
to 6 percent. 

Tansem soils commonly are near Bryant, Lehr, 
Roseglen, Tansem Variant, and Williams soils. Bryant, 
Lehr, and Williams soils are in positions on the 
landscape similar to those of the Tansem soils. Bryant 
soils contain more silt throughout and less sand between 
depths of 10 and 40 inches than the Tansem soils. Lehr 
soils have gravelly sand within a depth of 20 inches. 
Williams soils have an argillic horizon. Roseglen soils 
have a mollic epipedon that is more than 16 inches 
thick. They are in swales. Tansem Variant soils do not 
have a B horizon. They are higher on the landscape than 
the Tansem soils. 

Typical pedon of Tansem loam, in an area of Tansem- 
Roseglen loams, 2 to 6 percent slopes, 195 feet south 
and 2,560 feet east of the northwest corner of sec. 6, T. 
128 N., R. 69 W. 
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Ap 一 0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10 YR 2/2) moist; weak fine 
granular structure; slightly hard, friable; neutral; 
abrupt smooth boundary. 

B2—7 to 15 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium prismatic structure parting to weak 
medium subangular blocky; slightly hard, friable; 
neutral; clear wavy boundary. 

C1ca—15 to 29 inches; white (2.5Y 8/2) silt loam, light 
brownish gray (2.5Y 6/2) moist; massive; slightly 
hard, friable; few medium accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C2—29 to 38 inches; light gray (2.5Y 7/2) loam, grayish 
brown (2.5Y 5/2) moist; common fine distinct gray 
(10YR 6/1) mottles; massive; slightly hard, friable; 
strong effervescence; mildly alkaline; clear wavy 
boundary. 

C3—38 to 54 inches; light brownish gray (2.5Y 6/2) 
loam, grayish brown (2.5Y 5/2) moist; common fine 
distinct gray (10YR 6/1) mottles; massive; slightly 
hard, friable; strong effervescence; mildly alkaline; 
clear wavy boundary. 

ІС4--54 to 60 inches; light brownish gray (2.5Y 6/2) 
clay loam stratified with thin layers of very fine sand, 
grayish brown (2.5Y 5/2) moist; common fine 
distinct gray (10YR 6/1) and yellowish brown (10YR 
5/8) and few fine distinct yellowish red (5YR 5/8) 
mottles; massive; slightly hard, firm; strong 
effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 14 to 20 inches. The mollic 
epipedon ranges from 7 to 16 inches in thickness. 

The A horizon has value of 4 or 5 (2 or 3 moist). It is 
loam or silt loam and is 5 to 10 inches thick. The B2 
horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3 or 4 
moist), and chroma of 2 or 3. Some pedons have a B3ca 
horizon. The Cca horizon has value of 6 to 8 (4 to 6 
moist) and chroma of 2 to 4. The carbonates are 
disseminated or occur as accumulations. The lower part 
of the C horizon has value of 5 to 7 (4 to 6 moist) and 
chroma of 2 to 4. іп some pedons it is stratified loam, 
silt, silt loam, or fine sandy loam. Some pedons are finer 
textured or have strata of gravelly sand below a depth of 
40 inches. 


Tansem Variant 


The Tansem Variant consists of deep, well drained 
soils formed in stratified sediments on glacial lake plains 
in the uplands. Permeability is moderate. Slopes range 
from 9 to 15 percent. 

Tansem Variant soils are similar to Zahl soils and 
commonly are near Bryant, Lihen, Roseglen, Tansem, 
and Wabek soils. Bryant soils contain more silt 
throughout and less sand between depths of 10 and 40 


99 


inches than the Tansem Variant soils. They are lower on 
the landscape than the Tansem Variant soils. Lihen soils 
contain more sand in the solum than the Tansem Variant 
Soils. They are in similar positions on the landscape. 
Roseglen soils have а то с epipedon that is more than 
16 inches thick. They are in swales. Tansem soils have a 
prominent subsoil. They are lower on the landscape than 
the Tansem Variant soils. Wabek soils have gravelly 
sand within a depth of 14 inches. Zahl soils formed in 
glacial till and are not stratified. 

Typical pedon of Tansem Variant loam, 9 to 15 
percent slopes, 1,190 feet north and 400 feet east of the 
southwest corner of sec. 33, T. 126 N., R. 70 W. 


Ар—0 to 7 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure parting to weak 
fine granular; soft, friable; slight effervescence; 
neutral; abrupt smooth boundary. 

Cica—7 to 13 inches; light brownish gray (2.5Y 6/2) 
loam, grayish brown (2.5Y 5/2) moist; massive; 
slightly hard, friable; common fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C2ca—13 to 24 inches; light brownish gray (2.5Y 6/2) 
loam, grayish brown (2.5Y 5/2) moist; common fine 
distinct dark yellowish brown (10YR 4/4) mottles; 
massive; slightly hard, friable; common fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; abrupt irregular boundary. 

C3—24 to 33 inches; light brownish gray (2.5Y 6/2) very 
fine sandy loam stratified with thin lenses of silt 
loam and fine sand, grayish brown (2.5Y 5/2) moist; 
common fine distinct dark yellowish brown (10YR 
4/4) mottles; massive; slightly hard, friable; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; abrupt irregular boundary. 

C4—33 to 60 inches; light gray (5Y 7/2) stratified fine 
sand and silty clay loam, olive gray (5Y 5/2) moist; 
common medium and fine distinct dark yellowish 
brown (10YR 4/4) mottles; massive; slightly hard, 
friable; few fine accumulations of carbonate; strong 
effervescence; mildly alkaline. 


The upper 3 to 5 inches is leached of carbonates in 
some pedons. Reaction is neutral or mildly alkaline in the 
A horizon and mildly alkaline or moderately alkaline in 
the C horizon. 

The A horizon has value of 4 or 5 (2 or 3 moist). It is 
loam or fine sandy loam and is 4 to 8 inches thick. Some 
pedons have an AC horizon. The C horizon has value of 
5 to 7 (4 to 6 moist) and chroma of 2 to 4. It is stratified 
fine sand to silty clay loam. 


Temvik series 


The Temvik series consists of deep, well drained soils 
formed in a silty mantle over loamy glacial till on 
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uplands. Permeability is moderate in the subsoil and 
moderately slow in the underlying material. Slopes range 
from 3 to 6 percent. 

Temvik soils are similar to Bryant soils and commonly 
are near Bearpaw, Grassna, and Williams soils. Bearpaw 
and Williams soils are in positions on the landscape 
similar to those of the Temvik soils. Bearpaw soils 
contain more clay in the subsoil than the Temvik soils, 
and Williams soils contain more sand throughout and 
less silt in the subsoil. Bryant soils do not have clay 
loam glacial till within a depth of 40 inches. Grassna 
soils have a mollic epipedon that is more than 16 inches 
thick. They are in swales. 

Typical pedon of Temvik silt loam, in an area of 
Temvik-Grassna-Bearpaw complex, 1 to 6 percent 
slopes, 1,464 feet east and 342 feet south of the 
northwest corner of sec. 18, T. 128 N., R. 72 W. 


Ар—0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse subangular blocky structure parting to 
weak fine granular; soft, friable; neutral; abrupt 
smooth boundary. 

B2—8 to 22 inches; grayish brown (2.5Y 5/2) silt loam, 
dark grayish brown (2.5Y 4/2) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable; 
neutral; clear smooth boundary. 

B3—22 to 27 inches; light brownish gray (2.5Y 6/2) silt 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
coarse prismatic structure parting to moderate 
medium subangular blocky; slightly hard, friable; 
neutral; clear wavy boundary. 

ІС1--27 to 31 inches; light brownish gray (2.5Y 6/2) 
loam, dark grayish brown (2.5Y 4/2) moist; massive; 
slightly hard, friable; common fine accumulations of 
carbonate; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

ІС2са--31 to 47 inches; light gray (2.5Y 7/2) clay loam, 
light brownish gray (2.5Y 6/2) moist; massive; hard, 
firm, sticky and plastic; many fine accumulations of 
carbonate; strong effervescence; moderately 
alkaline; gradual smooth boundary. 

IIC3—47 to 60 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; few fine 
distinct strong brown (7.5YR 5/8) mottles; massive; 
hard, firm, sticky and plastic; few fine accumulations 
of carbonate; slight effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 18 to 30 
inches. The depth to loamy glacial till ranges from 20 to 
40 inches. 

The A horizon has value of 4 or 5 (2 or 3 moist). It is 
silt loam or loam that is 5 to 10 inches thick. The B2 
horizon has hue of 10YR or 2.5Y, value of 4 or 5 (3 or 4 
moist), and chroma of 2 or 3. The ИС horizon has hue of 
2.5Y ог БҮ, value 5 to 7 (4 to 6 moist), and chroma of 2 
to 4. 
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Tonka series 


The Tonka series consists of deep, poorly drained 
soils formed in local alluvium in depressions on uplands. 
Permeability is slow. Slopes are 0 to 1 percent. 

Tonka soils are similar to Nishon soils and commonly 
are near Bowbells, Niobell, Nishon, and Williams soils. 
The moderately well drained and well drained Bowbells 
soils are in swales. Niobell soils have a natric horizon. 
They are slightly higher on the landscape than the Tonka 
soils. Nishon soils do not have a mollic epipedon. The 
well drained Williams soils are on the higher parts of the 
landscape. 

Typical pedon of Tonka silt loam, in an area of Tonka- 
Nishon silt.loams, 1,780 feet east and 75 feet south of 
the northwest corner of sec. 29, T. 125 N., R. 67 W. 


А1—0 to 8 inches; dark gray (10YR 4/1) silt loam, black 
(10YR 2/1) moist; weak fine granular structure in the 
upper part and weak thin platy and fine granular in 
the lower part; soft, friable; few medium and fine 
roots; slightly acid; abrupt wavy boundary. 

A2—8 to 12 inches; light gray (10YR 7/1) loam, dark 
grayish brown (10YR 4/2) moist; common fine 
distinct yellowish brown (10YR 5/6) mottles; 
moderate medium and thin platy structure; slightly 
hard, friable; few fine and very fine roots; medium 
acid; abrupt wavy boundary. 

B21t—12 to 22 inches; dark gray (10YR 4/1) silty clay, 
very dark gray (10YR 3/1) moist; strong coarse 
prismatic structure parting to moderate fine blocky; 
very hard, firm, sticky and plastic; few fine and very 
fine roots; bleached sand grains on tops of prisms 
and along vertical faces of peds; medium acid; 
gradual wavy boundary. | 

B22t—22 to 34 inches; grayish brown (10YR 5/2) silty 
clay loam, dark grayish brown (10YR 4/2) moist; 
common fine distinct dark yellowish brown (10YR 
4/4) mottles; moderate coarse prismatic structure 
parting to moderate medium and fine blocky; very 
hard, firm, sticky and plastic; few fine and very fine 
roots; slightly acid; clear wavy boundary. 

B3ca—34 to 42 inches; light brownish gray (2.5Y 6/2) 
silty clay loam, dark grayish brown (2.5Y 4/2) moist; 
weak coarse prismatic structure parting to moderate 
medium and fine blocky; hard, firm, sticky and 
plastic; few fine and very fine roots; common fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

ІІСаса--42 to 60 inches; light gray (5Y 7/2) clay loam, 
olive gray (5Y 5/2) moist; common fine distinct 
yellowish brown (10YR 5/6) mottles; weak medium 
and fine blocky structure; hard, firm, sticky and 
plastic; common fine accumulations of carbonate; 
strong effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 28 to 60 inches or more. 


McPherson County, South Dakota 


The A horizon has hue of 10YR or is neutral in hue. 
The A1 horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 0 or 1. It is silt loam, loam, or silty clay loam 
and ranges from 8 to 15 inches in thickness. The A2 
horizon has value of 5 to 7 (3 to 5 moist) and chroma of 
0 to 2. it has few or common, faint or distinct mottles. It 
is loam, silt loam, or silty clay loam. It is 4 to 16 inches 
thick, and it interfingers into the B2t horizon in some 
pedons. Some pedons have an A&B horizon. The B2t 
horizon has hue of 10YR, 2.5Y, or 5Y, value of 2 to 4 
moist, and chroma of 1 or 2. It is silty clay, clay loam, 
clay, or silty clay loam. Some pedons do not have a B3 
horizon. 


Vallers series 


The Vallers series consists of deep, poorly drained 
soils formed in calcareous glacial till in shallow 
depressions and drainageways. Permeability is 
moderately slow. Slopes range from 0 to 2 percent. 

Vallers soils commonly are near Bowbells, Hamerly, 
Parnell, Regan, and Williams soils. The well drained and 
moderately well drained Bowbells soils are in swales. 
Hamerly soils do not have mottles within a depth of 20 
inches. They are slightly higher on the landscape than 
the Vallers soils. The very poorly drained Parnell soils 
are in depressions. Regan soils contain more silt 
throughout and less sand between depths of 10 and 40 
inches than the Vallers soils. They are in positions on 
the landscape similar to those of the Vallers soils. The 
well drained Williams soils are on uplands. 

Typical pedon of Vallers silty clay loam, 222 feet north 
and 1,012 feet east of the southwest corner of sec. 19, 
T. 125 N., В. 72 W. 


А1—0 to 7 inches; gray (10YR 5/1) silty clay loam, black 
(10YR 2/1) moist; moderate medium granular 
structure; slightly hard, friable, slightly sticky and 
plastic; strong effervescence; moderately alkaline; 
clear smooth boundary. 

ACca—7 to 13 inches; gray (10YR 5/1 and 6/1) silty 
clay loam, black (10YR 2/1) and dark gray (10YR 
4/1) moist; weak fine subangular blocky structure; 
slightly hard, friable, slightly sticky and plastic; 
violent effervescence; mildly alkaline; gradual 
smooth boundary. 

C19ca—13 to 36 inches; gray (5Ү 6/1) clay loam, dark 
gray (5Y 4/1) moist; few fine distinct yellowish 
brown (10YR 5/6) mottles; massive; slightly hard, 
friable, sticky and plastic; violent effervescence; 
moderately alkaline; gradual smooth boundary. 

С2дса--36 to 41 inches; light gray (5Y 7/1) clay loam, 
gray (5Y 5/1) moist; common fine distinct yellowish 
brown (10YR 5/6) mottles; massive; slightly hard, 
friable; violent effervescence; moderately alkaline; 
clear smooth boundary. 

C3g—41 to 60 inches; light gray (5Y 7/1) clay loam, 
olive gray (SY 5/2) moist; common fine and medium 
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distinct yellowish brown (10YR 5/8) mottles; 
massive; slightly hard, friable; strong effervescence; 
moderately alkaline. 


The mollic epipedon ranges from 7 to 22 inches in 
thickness. The calcium carbonate equivalent ranges from 
20 to 35 percent within a depth of 16 inches. 

The A horizon has hue of 10YR or 2.5Y or is neutral in 
hue. It has value of 4 or 5 (2 or 3 moist) and chroma of 
0 or 1. It is clay loam, silty clay loam, or loam and is 6 to 
18 inches thick. It is mildly alkaline or moderately 
alkaline. Some pedons do not have an ACca horizon. 
The C horizon has hue of 2.5Y or 5Y, value of 4 to 7, 
and chroma of 1 to 3. 


Vida series 


The Vida series consists of deep, well drained soils 
formed in glacial till on uplands. Permeability is moderate 
in the solum and moderately slow in the underlying 
material. Slopes range from 3 to 25 percent. 

Vida soils are similar to Williams soils and commonly 
are near Bowbells, Williams, Zahill, and Zahl soils. 
ВомЪе!$ soils have а mollic epipedon that is more than 
16 inches thick. They are in swales. Williams soils do not 
have carbonates within a depth of 10 inches. Zahill and 
Zahl soils are on the higher parts of the landscape. 
Zahill soils do not have a mollic epipedon, and Zahl soils 
do not have an argillic horizon. 

Typical pedon of Vida loam (fig. 11), in an area of 
Vida-Williams-Bowbells loams, 2 to 15 percent slopes, 
320 feet east and 175 feet north of the southwest corner 
of sec. 27, T. 125 М., В. 69 W. 


А1—0 to 4 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak and 
moderate medium and fine granular structure; hard, 
friable; many fine roots; neutral; clear wavy 
boundary. 

B2t—4 to 9 inches; dark grayish brown (10YR 4/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
moderate coarse and medium prismatic structure 
parting to moderate medium subangular blocky; 
hard, friable; many fine roots; thin patchy shiny films 
on faces of peds; mildly alkaline; clear wavy 
boundary. 

ВЗса--9 to 21 inches; light brownish gray (2.5Y 6/2) 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
weak coarse prismatic structure parting to weak 
coarse and medium subangular blocky; slightly hard, 
friable; few very dark grayish brown (10YR 3/2) 
coatings on faces of peds; common fine roots; 
common medium and fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
clear wavy boundary. 

C1ca—21 to 29 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; common 
fine distinct yellowish brown (10YR 5/6) mottles; 
massive; hard, firm, slightly sticky and plastic; 
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common fine distinct dark brown (7.5YR 4/4) iron 
stains; common fine accumulations of carbonate; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 


Figure 11.—Profile of Vida loam. Calcium carbonate is at 
a depth of about 9 inches. Depth is marked 
in feet. 


Soil survey 


С2--29 to 60 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; common fine 
distinct yellowish brown (10YR 5/6) mottles; 
massive; hard, firm, sticky and plastic; common fine 
distinct dark brown (7.5YR 4/4) iron stains; few fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 8 to 24 
inches. Free carbonates are within a depth of. 10 inches. 
The A horizon has value of 3 or 4 (2 or 3 moist) and 

chroma of 2 or 3. It is clay loam, loam, or extremely 
stony loam and is 2 to 7 inches thick. The B2t horizon 
has hue of 10YR or 2.5Y, value of 4 or 5 (3 or 4 moist), 
and chroma of 2 or 3. The C horizon has hue of 10YR or 
2.5Y, value of 6 or 7 (4 to 6 moist), and chroma of 1 to 
4. It is loam or clay loam: The mottles and stains in this 
horizon are inherited from the parent material. 


Wabek series 


The Wabek series consists of excessively drained soils 
on terraces and outwash plains. These soils are very 
shallow or shallow over gravelly sand. They formed in 
glacial outwash. Permeability is very rapid. Slopes range 
from 2 to 20 percent. 

Wabek soils commonly are near Bowdle, Lehr, and 
Tally soils. Bowdle soils are 20 to 40 inches deep over 
gravelly material. They are lower on the landscape than 
the Wabek soils. Lehr and Tally soils are in positions on 
the landscape similar to those of the Wabek soils. Lehr 
soils are 14 to 20 inches deep over gravelly sand. In 
Tally soils the content of gravel is, by volume, less than 
35 percent between depths of 10 and 40 inches. 

Typical pedon of Wabek gravelly loam, 6 to 20 percent 
slopes (fig. 12), 924 feet west and 160 feet north of the 
southeast corner of sec. 8, T. 126 N., В. 69 W. 


А1—0 to 6 inches; dark grayish brown (10ҮВ 4/2) 
gravelly loam, very dark brown (10YR 2/2) moist; 
weak fine granular structure; soft, very friable; 
neutral; gradual smooth boundary. 

ПС1—6 to 9 inches; dark grayish brown (10YR 4/2) 
gravelly sandy loam, very dark grayish brown (10YR 
3/2) moist; single grain; loose; slight effervescence; 
neutral; gradual smooth boundary. 

ПС2са—9 to 60 inches; multicolored gravelly sand; 
single grain; loose; violent effervescence; mildly 
alkaline. 


The depth to gravelly sand ranges from 7 to 14 
inches. The depth to free carbonates generally ranges 
from 4 to 9 inches, but some pedons do not have free 
carbonates. 

The A horizon has value of 4 or 5 (2 or 3 moist). It 
typically is gravelly loam but is loam, sandy loam, loamy 
sand, or gravelly loamy sand in some pedons. It ranges 
from 5 to 11 inches in thickness. 


McPherson County, South Dakota 


Figure 12.—Profile of Wabek gravelly loam, 6 to 20 
percent slopes. Gravelly sand: is at a depth of 
about 9 inches. Depth is marked in feet. 


Williams series 


The Williams series consists of deep, well drained 
soils formed in glacial till on uplands. Permeability is 
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moderate in the subsoil and moderately slow in the 
underlying material. Slopes range from 0 to 15 percent. 


Williams soils are similar to Greenway and Vida soils 
and commonly are near Bowbells, Niobell, Tonka, Vida, 
and Zahl soils. Bowbells soils have a mollic epipedon 
that is more than 16 inches thick. They are in swales. 
The underlying material in Greenway soils is more dense 
and more compact than that in the Williams soils. Niobell 
soils have a natric horizon. They are on the less sloping 
parts of the landscape. Tonka soils are poorly drained 
and are in depressions. Vida soils have free carbonates 
within a depth of 10 inches. Zahl soils do not have an 
argillic horizon. Vida and Zahl soils are on the steeper 
parts of the landscape above the Williams soils. 


Typical pedon of Williams loam, in an area of Williams- 
Bowbells-Tonka complex, 0 to 3 percent slopes, 2,500 
feet west and 236 feet south of the northeast corner of 
sec. 33, T. 125 N., R. 68 W. 


А1—0 to 6 inches; dark grayish brown (10YR 4/2) loam, 
very dark brown (10YR 2/2) moist; weak fine 
granular structure; slightly hard, friable; many fine 
roots; neutral; clear wavy boundary. 


B21t—6 to 12 inches; dark grayish brown (10YR 4/2) 
clay loam, very dark grayish brown (10YR 3/2) 
crushing to dark brown (10YR 3/3) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, friable; many fine 
roots; thin patchy shiny films on faces of peds; 
neutral; clear wavy boundary. 


B22t—12 to 17 inches; brown (10YR 5/3) clay loam, 
dark brown (10YR 4/3) moist; moderate medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable; common fine roots; 
thin patchy shiny films on faces of peds; neutral; 
clear wavy boundary. 


B3ca—17 to 25 inches; light brownish gray (2.5Y 6/2) 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
weak coarse prismatic structure parting to weak 
medium subangular ОЮску, hard, friable; few fine 
roots; thin patchy shiny films on faces of peds; 
common fine and few medium accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 


C1ca—25 to 42 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; common 
fine distinct yellowish brown (10YR 5/6) and few 
fine distinct gray (10YR 6/1) and strong brown 
(7.5YR 5/6) mottles; massive; hard, friable, sticky 
and slightly plastic; common fine accumulations of 
carbonate; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C2—42 to 60 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; many fine 
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distinct yellowish brown (10YR 5/6) and few fine 
distinct.gray (TOYR 6/1) and strong brown (7.5YR 
5/6) mottles; massive; hard, firm, slightly sticky and 
plastic; few fine accumulations of carbonate; few 
fine distinct concretions of manganese oxide; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 10 to 30 inches. The A horizon is 
loam, silt loam, or clay loam and is 4 to 9 inches thick. ЇЇ 
has value of 4 or 5 (2 or 3 moist). In some areas that 
support native grass, the upper 1 to 3 inches has 
chroma of 1. The B horizon has value of 4 to 6 (3 to 5 
moist) and chroma of 2 or 3. It is loam or clay loam. The 
clay content in this horizon averages as low as 24 
percent in some pedons and as high as 35 percent in 
others. The C horizon has hue of 2.5Y or 5Y, value of 5 
to 8 (4 to 6 moist), and chroma of 2 to 4. It is loam or 
clay loam. The mottles in this horizon are inherited from 
the parent material. 


Zahill series 


The Zahill series consists of deep, well drained soils 
formed in glacial till on ridges in the uplands. 
Permeability is moderately slow. Slopes range from 15 to 
25 percent: 


Zahill soils are similar to Zahl soils and commonly are 
near Bowbells, Vida, Williams, and Zahl soils. Bowbells 
soils have a mollic epipedon that is more than 16 inches 
thick. They are in swales and on toe slopes. Vida and 
Williams soils have an argillic horizon. Vida soils are on 
the upper side slopes, and Williams soils are on the 
middle side slopes. The surface layer of Zahl soils is 
thicker than that of the Zahill soils. 


Typical pedon of Zahill loam, іп an area of Vida-Zahill 
loams, 15 to 25 percent slopes, 2,308 feet east and 48 
feet south of the northwest corner of sec. 18, T. 126 N., 
R. 69 W. 


А1—0 to 3 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10 YR 3/2) moist; weak fine 
granular structure; soft, very friable; mildly alkaline; 
clear wavy boundary. 


Сіса--3 to 10 inches; light brownish gray (10YR 6/2) 
loam, grayish brown (10YR 5/2) moist; weak coarse 
prismatic structure parting to weak coarse and 
medium subangular blocky; slightly hard, friable; 
many medium and fine accumulations of carbonate; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

C2ca—10 to 27 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; weak 
coarse and medium subangular blocky structure; 
slightly hard, friable; common medium and fine 
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accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

C3— 27 to 40 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; massive; 
slightly hard, friable; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

C4—40 to 60 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; massive; 
hard, friable; strong effervescence; moderately 
alkaline. 


Free carbonates are at the surface in some pedons. 
The A horizon has value of 4 or 5. It is юат or clay loam 
and is 2 to 4 inches thick. The C horizon has hue of 
10YR, 2.5Y, or 5Y, value of 5 or 6 (4 or 5 moist), and 
chroma of 2 or 3. 


Zahl series 


The Zahl series consists of deep, well drained soils 
formed in glacial till on uplands. Permeability is moderate 
in the upper horizons and moderately slow in the 
underlying material. Slopes range from 6 to 15 percent. 


Zahl soils are similar to Tansem Variant and Zahill 
soils and commonly are near Bowbells, Vida, Williams, 
and Zahill soils. Bowbells, Vida, and Williams soils have 
an argillic horizon. Bowbells soils have a mollic epipedon 
that is more than 16 inches thick. They are in swales 
and on toe slopes. Vida soils are on the upper side 
slopes, and Williams soils are on the middle side slopes. 
Tansem Variant soils formed in stratified sediments. The 
surface layer of Zahill soils is thin. 


Typical pedon of Zahl loam, in an area of Vida-Zahl 
loams, 6 to 15 percent slopes, 2,360 feet south and 310 
feet east of the northwest corner of sec. 23, T. 127 N., 
R. 68 W. 


А11—0 to 2 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium and fine subangular blocky structure 
parting to weak very fine granular; slightly hard, 
friable; many roots; neutral; clear smooth boundary. 

A12—2 to 6 inches; grayish brown (10 YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium subangular blocky structure parting to weak 
fine granular; slightly hard, friable; common roots; 
strong effervescence; mildly alkaline; clear smooth 
boundary. 


С1--6 to 26 inches; light gray (2.5Y 7/2) clay loam, 
grayish brown (2.5Y 5/2) moist; weak medium and 
fine subangular blocky structure; soft, very friable; 
common roots; common fine accumulations of 
carbonate; violent effervescence; mildly alkaline; 
clear smooth boundary. 


McPherson County, South Dakota 


С2--26 to 60 inches; light brownish gray (2.5Y 6/2) clay 
loam, grayish brown (2.5Y 5/2) moist; common fine 
distinct yellowish brown (10YR 5/6) mottles; 
massive; slightly hard, friable; few fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline. 

The content сі clay in the control section averages as 

low as 20 percent in some pedons and as high as 30 
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percent in others. Free carbonates are within a depth of 
10 inches. 

The A horizon has hue of 10YR or 2.5Y and value of 3 
to 5 (2 or 3 moist). It is loam or clay loam and ranges 
from 4 to 8 inches in thickness. Some pedons have an 
AC horizon. The C horizon has hue of 2.5Y or 5Y, value 
of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. 


formation of the soils 


107 


Soil forms when chemical and physical processes act 
on geologically deposited or accumulated material. The 
characteristics of the soil at any given point are 
determined by the physical and mineralogical 
composition of the parent material, the climate under 
which the soil material has accumulated and existed 
since accumulation, the plant and animal life on and in 
the soil, the relief, and the length of time that the forces 
of soil formation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animai life are conditioned by relief. The parent 
material affects the kind of soil profile that forms and, in 
extreme cases, determines it almost entirely. Finally, 
time is needed for changing the parent material into a 
soil having genetically related horizons. Usually, a long 
time is required for development of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. The following 
paragraphs relate the factors of soil formation to the 
soils in McPherson County. 


climate 


Climate directly influences the rate of chemical and 
physical weathering. McPherson County has a 
continental climate marked by cold winters and hot 
summers. This climate favors the growth of grasses and 
the resulting accumulation of organic matter in the upper 
part of the soil. The precipitation is sufficient to leach 
carbonates in most soils to an average depth of about 
16 inches. The climate is generally uniform throughout 
the county and thus as a separate factor does not 
differentiate the soils within the county. Additional 
climatic data are given under the heading "General 
nature of the county." 


plant and animal life 


Plants, animals, insects, earthworms, bacteria, and 
fungi have an important effect on soil formation. They 
cause gains in organic matter, gains or losses in plant 
nutrients, and changes in soil structure and porosity. In 
McPherson County the tall and mid prairie grasses have 


had more influence than other living organisms on soil 
formation. As a result of these grasses, the surface layer 
of many soils has a moderate or high content of organic 
matter. Bowbells soils are an example. 

Earthworms, insects, and burrowing animals help to 
keep the soil open and porous. Bacteria and fungi 
decompose plant residue, thus releasing nutrients that 
plants use as food. 


parent material 


Most of the soils in McPherson County formed in 
glacial material derived from preglacial formations of 
gneiss, granite, limestone, sandstone, siltstone, and 
shale. The glacier ground up and mixed this material. 
The resultant mass is an aggregate of sand, silt, and 
clay and some rock fragments. 

The county is in two physiographic regions. The 
eastern third is on the James River Lowland, and the 
western two-thirds is on the Missouri Coteau. The 
boundary between these two regions is marked by the 
Missouri Escarpment. 

The Missouri Coteau is rolling to hilly and has a poorly 
defined drainage pattern and many potholes and 
sloughs. In places as much as 250 feet of glacial till 
overlies the shale bedrock. During glaciation the glacial 
ice in this region had a thick overburden of. “‘superglacial 
till" (fig. 13, top). The resulting landforms аге 
characteristic of glacial stagnation (6). Examples are 
dead-ice moraines; formerly ice-walled lake plains; 
circular disintegration ridges, which have the appearance 
of doughnuts on aerial photos; and gravelly ridges of 
collapsed stream alluvium (fig. 13, bottom) (5). A rolling 
to hilly dead-ice moraine formed when the glacial ice 
beneath the superglacial till melted. Vida, Zahill, and 
Williams soils are typical of the soils that formed on this 
landscape. Many depressional soils, such as Tonka and 
Parnell, also formed on this landscape. 

As the ice melted, streams formed on the superglacial 
till and alóng the margin of the glacier. These streams 
deposited coarse material along the channels. Bowdle, 
Lehr, and Wabek soils formed in this gravelly 
superglacial stream alluvium. Perennial lakes are also in 
these areas. They commonly are saline. 

Ice-walled lake plains formed where a superglacial 
stream terminated in a lake. The finer textured material 
settled in the lake, and after a time the sediments 
became very thick. As the glacial ice melted, a formation 
resembling a mesa remained. The formerly ice-walled 
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Figure 13.—Top:Missouri Coteau during the glacial period. 
Bottom: Present-day Missouri Coteau. 


McPherson County, South Dakota 


lake plain is higher than the surrounding landscape. 
Mondamin and Bryant soils formed in these sediments. 
Niobell and Noonan soils formed in glacial till having a 
high content of salts. Bowbells and Williams soils, 
however, have not been affected by saline ground water. 
Bowbells, Grail, Parnell, and Tonka are examples of 
soils formed partly or entirely in local alluvium washed in 
from adjacent sloping uplands. Harriet, Ranslo, and 
Straw soils formed in alluvium deposited by streams. 


relief 


Relief affects drainage, runoff, erosion, plant cover, 
and soil temperature. Zahill soils, for example, lose much 
rainfall because of excessive runoff. As a result of the 
excessive runoff, a limited amount of moisture 
penetrates the surface and much soil is lost through 
erosion. These soils are calcareous at or near the 
surface. The layers in which organic matter accumulates 
are thin. 
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The runoff rate is slower on the Bryant and Williams 
soils than on the Zahill soils. As a result, more moisture 
penetrates the surface and thé layers in which organic 
matter accumulates are thicker. Also, calcium carbonate 
is leached to a depth of more than 10 inches. 

Bowbells and Grassna soils are in swales that receive 
extra moisture in the form of runoff from adjacent soils. 
The layers in which organic matter accumulates are 
thicker than those in the Bryant and Williams soils. Also, 
calcium carbonate is leached to a greater depth. The 
seasonal high water table in areas where drainage is 
impeded favors the concentration of salts in Harriet and 
other soils. 


time 


The length of time that the climate, plant and animal 
life, and relief have affected the parent material helps to 
determine the kind of soil that forms. All of the soils in 
McPherson County are young. The youngest are those 
on active flood plains, such as Straw soils. 
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Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 


Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Chiseling. Tillage with an implement having one or more 
soil-penetrating points that shatter or loosen hard, 
compact layers to depths below normal plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 


Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form 
a "wire" when rolled between thumb and 
forefinger. 

Sticky. —When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather 
than to pull free from other material. 
Hard.—When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented. —Hard; little affected by moistening. 

Contour farming. Growing crops in rows or strips that 
follow the contour. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Drainage class (natural). Refers to the removal of water 
from the soil. Drainage classes are determined on 
the basis of an overall evaluation of water removal 
as influenced by climate, slope, and position on the 
landscape. Precipitation, runoff, amount of moisture 
infiltrating the soil, and rate of water movement 
through the soil affect the degree and duration of 
wetness. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil rapidly. The soils in this class generally are 
free of mottles throughout. They commonly are 
shallow or moderately deep, very porous, or steep, 
or a combination of these. 

Well drained.—Water is removed from the soil so 
readily that the upper 40 inches generally does not 
have the mottles or dull colors related to wetness. 
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Moderately well drained.—Water is removed from 
the soil so slowly that the upper 20 to 40 inches 
has the mottles or dull colors related to wetness. 
The soils in this class commonly have a slowly 
permeabie layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Somewhat poorly drained. —Water is removed 
from the soil so slowly that the upper 10 to 20 
inches has the mottles or dull colors related to 
wetness. The soils in this class commonly have a 
slowly. permeable layer, have a water table, or 
receive runoff or seepage, or they are 
characterized by a combination of these. 

Poorly drained. —Water is removed so slowly that 
either the soil is periodically saturated or the upper 
10 inches has the mottles or dull colors related to 
wetness. The soils in this class commonly have a 
slowly permeable layer, have a water table, or 
receive runoff or seepage, or they are 
characterized by a combination of these. 

Very poorly drained.—Water is removed from the 
Soil so slowly that free water is at or on the 
surface most of the time. The soils in this class 
commonly have a slowly permeable layer, have a 
water table, or receive runoff or seepage, or they 
are characterized by a combination of these. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
тези па in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: Natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
grains are grown. The soil is tilled for at least one. 
growing season for weed control and decomposition 
of plant residue. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 
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Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial melt water. Many 
deposits are interbedded or laminated. 

Grassed waterway. А natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the 507 
Survey Manual. The major horizons of mineral soil 
are as follows: 

0 horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horizon.—The mineral horizon below an A 
horizon. The B horizon is in part a layer of 
transition from the overlying A to the underlying C 
horizon. The B horizon also has distinctive 
characteristics such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; 
(2) prismatic or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) 
a combination of these. The combined A and B 
horizons are generally called the solum, or true 
soil. If a soil does not have a B horizon, the A 
horizon alone is the solum. 

C horizon.—The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
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properties typical of the A or B horizon. The 
material of a C horizon may be either like or unlike 
that in which the solum formed. If the material is 
known to differ from that in the solum, the Roman 
numeral || precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hydrologic soll groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group А are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
Soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 

Border.— Water is applied at the upper end of a 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or 
borders. 

Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding. 一 Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation. —Water is applied to small, closely 
spaced furrows or ditches in fields of close- 
growing crops or in orchards so that it flows in 
only one direction. 

Drip (or trickle). —Water is applied slowly and 
under [ом pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made 
by cultivation implements. Furrows are used for 
tree and row crops. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to 
wet the soil. 
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Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Large stones (in tables). Rock fragments 3 inches (7.5 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. The soil is not strong enough to support 
loads. 

Minlmum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
Soil profile. 

Neutral soll. А soil having а pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
glacial melt water. 

Outwash plaln. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Pedon. The smallest volume that can be called “а soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
Soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeabiilty. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 

И Теа less than 0.06 inch 

ФМ 0.06 to 0.20 inch 

......0.2 to 0.6 inch 
inch to 2.0 inches 

2.0 to 6.0 inches 


..6.0 to 20 inches 
re than 20 inches 
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Phase, soil. А subdivision of a soil series based оп 
features that affect its use and mangement. For 
example, slope, stoniness, and thickness. 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Ponding. Standing water on soils in closed depressions. 
The water can be removed only by percolation or 
evapotranspiration. 

Poor filter (in tables). Because of rapid permeability or 
an impermeable layer near the surface, the soil may 
not adequately filter effluent from a waste disposal 
system. 

Profile, soll. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 

Range site. Ап area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 

Reaction, soll. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid.................................................. below 4.5 
Very strongly acid.. . 4.5 to 5.0 
Strongly асій...... 5.1 to 5.5 
Medium acid.. 5.6 to 6.0 
Slightly acid... 6.1 to 6.5 
Neutral........... 6.6 to 7.3 
Mildly alkaline........ 7.4 to 7.8 
Moderately alkaline.... 7.9 to 8.4 
Strongly alkaline............................................... 8.5 to 9.0 


Very strongly alkaline.............................. 9.1 and higher 


Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 
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Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter..Most sand. grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soll. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the underlying material. АН the 
soils of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0:05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet іп 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to insure satisfactory 
performance of the soil for a specific use. 

Small stones (іп tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soll. A natural, three-dimensiona! body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting. on earthy parent 
material, as conditioned Бу relief over periods of 
time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 

Very coarse вапд............................................. 2.0 to 1.0 
Coarse SANG: us tcs teens 1.0 to 0.5 
Medium sand.. 0.5 to 0.25 
Fine sand......... .0.25 to 0.10 
Very fine sand. see 0.10 to 0.05 
Silt.................... ....0.05 to 0.002 
Clay cerita bert E less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 
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Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—pf/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), co/umnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from wind and water erosion after harvest, during 
preparation of a seedbed for the next crop, and 
during the early growing period of the new crop. 

Subsoll. Technically, the B horizon; roughly, the part of 
the profile below plow depth. 

Subsoiling. Breaking up a compact subsoil by pulling a 
special chisel through the soil. 

Subsurface layer. Any surface soil horizon (A1, A2, or 
A3) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
4 to 10 inches (10 to 25 centimeters). Frequently 
designated as the “plow layer,” or the “Ар horizon.” 

Surface soil. The A horizon. Includes all subdivisions of 
this horizon (A1, A2, and A3). 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
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are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 

particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," "fine," or "very 
fine." 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat tó undulating area underlain 
by glacial till. 

Tilth, soll. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 


tables 
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TABLE 1,--ТЕМРЕНАТУВЕ AND PRECIPITATION 


[Data were recorded ín the period 1959-77 at Leola, South Dakota] 
Temperature 
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It can be calculated by adding the 


maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


* А growing degree day is a unit of heat available for plant growth. 
growth is minimal for the principal crops in the area (400 F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Data were recorded in the period 1959-77 
at Leola, South Dakota] 


1 
| Temperature 
Probability ОЕ | 280F | уор - 
| or lower | or lower or lower 
РЕ A 
Last freezing 
temperature 
іп spring: 
1 year in 10 
later than-- June 6 June 14 June 29 
2 years in 10 
later than-- May 21 May 28 June 11 
5 years in 10 
later than-- April 19 April 26 May 7 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- {September 28 {September 17 {September 9 


2 years in 10 


earlier than-- October ц {September 23 {September 15 
5 years in 10 
earlier than-- October 15 October 4 {September 24 
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TABLE 3.--GROWING SEASON 


[Data were recorded іп the period 1959-77 
at Leola, South Dakota] 


Daily minimum temperature 


1 
| 
Probability | Higher T Higher Г Higher 

| than | than | than 
' 240 F | 289 F i 320 F 
| Рауз | Days | Days 
Ц 1 -— ' керет» 
Ц ! 4 

9 years іп 10 | 129 | 110 i 90 
1 i LI 
i 1 1 

8 years in 10 | 146 | 128 Ї 107 
I I } 

5 years in 10 | 178 | 161 | 140 
H ' ' 
! ! і 

2 уеагз іп 10 | 210 | 19% | 173 
' ' ' 
1 1 1 

1 year in 10 | 227 | 212 | 190 
1 1 4 
1 1 1 
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TABLE 4,--АСВЕАСЕ AND PROPORTIONATE EXTENT OF THE SOILS 


1 
Мар ' Soil name | Асгез Percent 
symbol! В i 
H | | 
i | | 
ЗА IBowdle loam, 0 to 3 percent slopes-----------------------22------2---2----.-2--2-2-2------ | 8,850 | 1.2 
ЗВ IBowdle loam, 3 to 6 percent slopes--- | 880 | 0.1 
БА iBowbells loam, 0 to 2 percent slopes- | 3,790 | 0.5 
5B iBowbells loam, 2 to 6 percent slopes---------- | 2,800 | 0.4 
6 | Агпевага 1оап-----------------------.---.......................................---- | 2,090 | 0.3 
7 iBearden silt 1оап----------------------------.. -------------------- --! 1,610 | 0.2 
8 iRentill 1оап----------------------------------- -------------------- ! 1,440 | 0.2 
9A {Bearpaw loam, 0 to 3 percent slopes----------------------------- | 490 | 0.1 
9B {Bearpaw loam, 3 to 6 percent з1оре5-------------------------.--- | 3,480 | 0.5 
9c |Веаграм loam, 6 to 9 percent з1оре5-----------------------.-- i 2,560 | 0.3 
10 {Brantford 1оап--------------------------------- | 3,090 | 0.4 
11А |Веагран-Сгеепиау loams, 0 to 3 percent slopes- i 6,630 | 0.9 
11B iBearpaw-Greenway loams, 3 to 6 percent 510рез------------------- i 6,740 | 0.9 
13E iZahl-Kloten loams, 9 to 35 percent 810рез--------------------.-- | 580 | 0.1 
14D iVida extremely stony loam, 3 to 15 percent slopes------------ Џ 14,300 | 1.9 
15А iWilliams-Bowbells loams, 0 to 3 percent slopes--------------- I 29,170 | 4.0 
158 iWilliams-Bowbells loams, 1 to 6 percent slopes--------------- i 99,470 | 13.7 
15C \Williams-Bowbells loams, 2 to 9 percent з1орез--------------- -1 7,520 | 1.0 
16А iWilliams-Bowbells-Tonka complex, 0 to 3 percent slopes------------- i 11,240 | 1.5 
16B iWilliams-Bowbells-Tonka complex, 1 to 6 percent slopes---------------- | 29,610 | 4.0 
16C {Williams-Bowbells-Parnell: complex, 1 to 9 percent slopes-------------- -i 10,860 | 1.4 
17B iVida-Williams loams, 3 to 6 percent в1орез---------------------------- H 42,970 | 5.9 
17C IVida-Williams-Bowbells loams, 2 to 15 percent slopes---------- -------- i 97,750 | 13.4 
17D iVida-Zahl loams, 6 to 15 percent slopes----------------------- -------- i 17,390 | 2.4 
17E |\VidaeZahill loams, 15 to 25 percent slopes---------------------------- | 11,390 ! 1.6 
184 {Williams-Niobell loams, 0 to 3 percent з1о0рез------------«------------- H 15,950 | 2.2 
204 {Lehr loam, 0 to 3 percent slopes--- } 7,990 | 1.1 
20B iLehr loam, 3 to 6 percent slopes i 5,020 | 0.7 
214 {Cavour-Miranda loams, 1 to 5 percent slopes | 2,270 | 0.3 
22А ІМіобе11-Мігапда loams, 0 to 3 percent з10рез----------------------------.------ | 24,450 | 3.3 
235 |Моопап Variant loam, 0 to 2 percent з10ре5----------------------------------.-- i 1,350 | 0.2 
24A iNiobell-Noonan loams, 1 to 5 percent в10рез------------------------------------ i 46,550 | 6.3 
25 ІМіғапда-Не11 complex---------- ------------------------------------------------- | 6,030 ! 0.8 
26 iCresbard-Cavour 108п3-----------------------«-----------....-..-.--........... i 1,970 | 0.3 
27B iLehr-Bowdle loams, 0 to 6 і 25,990 1 3.5 
29 1Ех1іпе-Нагтопу сопр1ех------------------.---.-....-.............-.-.........-..-.....-. Ї 560 | 0.1 
30 iLetcher-Parshall loams, 0 | 4,430 | 0.6 
31 1Нагшопу silty clay 1оап-----------------.----...................................... i 1,360 | 0.2 
32 iHarmony-Exline complex-- i 1,390 | 0.2 
37 iStraw loam, channeled--- i 1,910 | 0.3 
38 |Кедап silt 1оап------------------------.-.----------------------------------------- Ї 1,750 | 0,2 
ЦОХ iMondamin silty clay loam, 0 to 3 percent slopes- | 570 | 0.1 
40B iMondamin silty clay loam, 3 to 6 percent slopes- | 340 | * 
43c iWabek-Bowdle complex, 3 to 15 percent slopes----------------- ---------------- ------ t 17,690 i 2.4 
44D tWabek gravelly loam, 6 to 20 percent з1орез---------------------------------------- i 9,020 i 1.2 
45B lWabek-Lehr complex, 2 to 9 percent slopes----------------.--.-----.---------2-.-.------ | 15,480 | 2.1 
528 Пііһеп-Рагвһа11 fine sandy loams, 0 to 6 percent slopes------- --------------------- | 2,320 | 0.3 
52D ILihen loamy fine sand, 6 to 20 percent 510рез-----------------------..---------.--- i 1,360 | 0.2 
54B |Tansem-Roseglen loams, 2 to 6 percent з1орез--------------------------------------- | 2,150 | 0.3 
554 IParshall-Tally fine sandy loams, 0 to 3 percent slopes----------------2-2-2.---2------- | 970 | 0.1 
55B iTally fine sandy loam, 2 to 6 percent 51о0рез-------------------------------.------.- | 4,610 | 0.6 
560 |Тапзет Variant loam, 9 to 15 percent в1орез---------------------------------------- | 1,500 | 0.2 
БТА iBryant-Grassna silt loams, 0 to 3 percent Slopes----------------~--~-----------------~ ' 4,300 | 0.6 
5ТВ |Bryant-Grassna silt loams, 1 to 6 percent з1орез-------------------------...------- | 8,490 | 1.2 
57С iBryant silt loam, 6 to 9 percent slopes--------------------------------.-.-.----2----.-- i 600 | 0.1 
58B 1Тету1К-Ог аззпа-Веагран complex, 1 to 6 percent slopes —— III H 2,930 | 0.4 
62 iHamerly 1оап------------------------е««---------------- ! 2,560 | 0.3 
64 iGrassna silt loam------- H 1,810 | 0.2 
65 IGrail silty clay loam Ї 1,150 | 0,2 
12 |Ranslo-Harriet 108 05--- Ї 14,240 | 1.9 
15 ITonka-Nishon 811% loams---- | 8,180 | 1.1 
76 Parnell silty clay loam---- i 15,490 | 2.1 
77 iNishon-Heil silt loams-- } 3,950 } 0.5 
80 Heil silt loam---------- i 4,690 | 0.6 
82 iStirum loam---------------- H 540 | 0.1 
85 {Ranslo loam---------- i 5,090 | 0.7 
86 (Harriet loam--------- i 6,030 | 0.8 
87 iMarysland loam------------- | 2,400 | 0.3 
88 {Divide loam---------------- - 2,820 | 0. 
97 [Regan silt loam, меб------------------------ 3,600 } 0.5 


See footnote at end of table. 
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TABLE 4.--АСНЕАСЕ AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


i t | 

Map | Soil name Percent 
' 
1 


| 
1 
i 
' t 
| | 
98 !Vallers silty clay 1оап------------------------------------------------------------ | 3,170 | 0.4 
99 lPits, дгауе1------------------------------------------------------- | 400 | 0.1 
100 1Рагпе11 silty clay loam, ponded 15,360 | 2.1 
| Water (less than 40 acres in в126)---------------------------------------«----- | 4,946 | 0.7 
i } а ер њи un n n p sasata ub m 
| Total land area-----------------------2-.---.2--2-2-2----- | 734,016 | 100.0 
l Water (more than 10 acres in size)----- --------- | 2,624 | 
| Total area-------- <------------------------------------------------------ i 736,640 i 
П 
Џ 1 


p __ дд 


* Less than 0.1 percent. 


Зой зигмеу 


Only arable soils are listed. 


Absence of a yield indicates that the soil is not suited to the crop or the crop generally is not grown 


on the soil] 


TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


[Yields are those that can be expected under a high level of management. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


McPherson County, South Dakota 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Soil name and Cool season 


} 1 1 
| I | | 
тар symbol | Spring wheat | Oata Н Е1ах | Alfalfa hay 
, + + ' 
! i t t 
i 


1 
1 

i grasses 
1 

LES = TBO o ae cBUSU ч 7017 гү Т -Bù H Ton | КОМ 
} Е ! PIS | V | 2722 | 555 

а жээ. эээ вээ 22 | 46 | 15 i 1.8 | 3.0 
Parshall-Tally i | | | i 
1 1 1 { ' 

З ee ee usta КЕБЕ, 19 | 40 ! 14 ! 1.6 ! 2.7 
Tally I I | | | 
| | | | ! 

бера asus gs ! 10 | 24 | wee | 0.7 | 1.2 
Тапзем Variant ! | | | 
} | } ! | 

57А----------------------- | 30 } 60 ! 18 | 2.3 | 3.8 
Bryant-Grassna | | i | i 
| | | | | 

57В----------------------- | 27 } 57 | 16 | 2.1 | 3.5 
Bryant-Grassna | ! | | | 
| | ! | | 

51С------------------- ----! 20 ! 45 ! --- | 1.6 i 2.7 
Bryant | | | | ' 
| | ! | | 

588------еә----<-----с-<-- ! 26 | 55 I 16 | 2.1 I 3.5 
Temvik-Grassna-Bearpaw | | | | | 
1 1 

[Pe ———— 25s ! 21 | 56 | 13 | 2.1 | 3.5 
Hamerly } | ! | | 
| | i I I 

pikana aei ас 15541 31 | 68 | 20 | 3.1 | 5.2 
бгаззпа | i ! | | 
' ! ! 1 

бананов еее | 30 ! 63 | 18 | 2.8 р 4.7 
Grail | | | | ! 

I 

ЕЕ | 12 | 29 1 | 1.4 | 2.3 
Ranslo-Harriet ! | | | | 
1 ! ! 

ВЭхоааяаазавхза ха аан аааашаф | mE | --- I --- | 1.5 i 2.5 
Stirum | i i | } 
! | | | | 

Өзен SSS ТЫ р 19 | 44 н 12 | 2.2 | 3.7 
Ranslo ! | ! | | 
! Џ | Џ 

—————— --| 21 | 45 | 13 | 1.8 | 3.0 
Divide | | | | | 
! 1 ' 
О | | Џ 


* Animal-unit-month: The amount of forage ог feed required to feed one animal unit (one сом, one horse, 
one mule, five sheep, or five goats) for 30 days. 


McPherson County, South Dakota 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


z ^ T Total production | 


Soil name and 


Range site name 


— O 


I 
Characteristic vegetation | Сотро- 


i T i 
map symbol 1К104 of year | Dry | 
i weight | 
асе о CC сг р, СО 
Н | s ^d 
ЗА, 3B-------- -----|5114у----- “«“«----------------- {Favorable | 2,900 iGreen needlegrass-------- 
Bowdle i iNormal | 2,400 |Мезбегп wheatgrass-- 
H ‘Unfavorable | 1,700 |Needleandthread---------- 
! i | iBlue gramas------------------- 
' ' 
1 ! i Ц 
5A-------------- ---lÜverflow----------.------------ iFavorable | 4,300 |Бід bluestem------------------ 
Bowbells | tNormal | 3,600 {Western wheatgrass--- 
i {Unfavorable | 2,500 iGreen needlegrass---- 
і i i {Sideoats grama----------- 
| i i iLeadplant---------------- 
i i | | Зеаве------------------------- 
| } | | 
5B--------------- --15116у--------- ---------------- {Favorable ! 3,600 {Western wheatgrass------------ 
Bowbells i ! Normal 1 3,000 INeedleandthread--------------- 
H {Unfavorable | 2,100 {Green needlegrass 
| | ! IBlue ягата----------.....н.... 
+ 
1 L 1 
— r --!5116у------------------------- iFavorable | 3,400 {Big bluestem------------------ | 
Arnegard H {Normal | 2,900 Western wheatgrass---- 
I {Unfavorable | 2,000 iGreen needlegrass----- 15 
} | ! INeedleandthread--------------- 5 
} i i } | 
7------------------ {Limy Subirrigated------------- {Favorable 1 4,300 {Little bluestem--------------- | 30 
Bearden i | Normal 1 3,600 jNeedlegrass------------------- | 15 
| {Unfavorable | 2,800 Big bluestem------------------ i 10 
| | } {Western wheatgrass------------ | 10 
| l ! !5ейде------------------------- 5 
j | ' ISideoats grama---------------- Іш 45 
р | | IBlue grama-------------------- р 5 
! ! 1 [ 
------- “-“---------15116у-------------------------|Ғауогаһ1е | 3,400 |Кеей1едгав5-------------------| 30 
Rentill i {Normal } 2,800 {Western wheatgrass---- | 30 
| {Unfavorable | 2,000 {Little bluestem------- | 10 
і | | {Big bluestem---------- 10 
i ! } iSideoats grama---------------- 15 
| | i iSedge------------------------- | 5 
! | | iBlue grama- ------------------- ! 5 
| | ! ' i 
9А, 9B, 9С--------- |(Сїауеу------------------------ IFavorable ! 3,100 {Western wheatgrass------------ | 25 
Bearpaw | {Normal | 2,600 |Needlegrass------~---- | 25 
| {Unfavorable | 1,800 ILittle bluestem------- 1 10 
i i | {Prairie junegrass | 5 
р р | iBlue Егапа-------- ------------ ! 5 
' 1 1 1 1 
10----------------- Shallow бо Gravel------------- {Favorable | 2,400 |Needleandthread--------------- 
Brantford | | Normal | 2,000 |Мезбегп wheatgrass---- 
} {Unfavorable ! 1,200 iGreen needlegrass----- 
| ! ! {Blue grama-------------------- 
р i | {Plains muhly------------------ 
+ i 
! ! Џ 1 
1148, 1188: | i i ! 
Веагран----------- | С1ауеу------------------------ {Favorable ! 3,100 |Western wheatgrass 
і !Могта1 | 2,600 |Needlegrass----------- 
| {Unfavorable | 1,800 Little bluestem------- 
i | | 'Ргајгје junegrass----- 
р i | {Blue grama-------------------- 
| } | | 
Greenway-------- --і5114у-------- --““------.......-.- Favorable | 3,100 {Green needlegrass------ ------- 
i iNormal | 2,600 Western wheatgrass---- 
i ‘Unfavorable | 1,800 {Little bluestem------- 
| | | INeedleandthread------- 
| ! | ІВІше grama------------ 
| i | ISideoats grama-------- 
| ! ! |5ейде------------------------- 
1 
$ Џ 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
1 Total production dA 


і 
3011 пате апа i Range site name | Н | Characteristic vegetation | Сотро- 
map symbol | IKind of year | Dry | {sition 
В i iweight | 
i ' ILb7acrei Pet 
i | | | ээ 
13E*: } | | i 
2аһ1-------------- {Thin Upland------------------- iFavorable i 2,600 {Little bluestem---------------| 30 
| Normal | 2,200 |Needleandthread - 15 
| ‘Unfavorable | 1,500 iWestern wheatgrass------------ | 10 
| | | iGreen needlegrass------------- 15 
i | | 1514ёеоа 8 grama---------------- 1 5 
i i | | Рогсир1певгазз ---------------- 5 
' 1 1 ' 
' 1 І ! ' 
Kloten------------ і5һа110и----------------------- {Favorable | 2,500 {Little bluestem--------------- ! 25 
} i Normal | 2,100 jWestern wheatgrass------------ і 15 
H iUnfavorable | 1,500 iNeedleandthread--------------- i 10 
| | | IGreen needlegrass-------- 10 
i i | iBlue grama--------------- 10 
! | | {Plains muhly--------- ---- 5 
! ! | ISideoats grama----------- 5 
| | | 15ейде------------------------- 5 
i П ' ' 
i 1 1 V 
140---------------- ISilty----------------.--.------- iFavorable | 3,000 |Меедїедгазз------------------- 35 
Vida | {Normal | 2,500 {Western wheatgrass 25 
} ‘Unfavorable | 1,750 iLittle bluestem---------- 10 
| і i {Blue дгата--------------- 10 
H | | iSideoats grama---------------- 10 
| i | iSedge------------------------- 5 
} | i i 
15A*, 158", 1508: | i i i 
Williams---------- 15116у------------------------- {Favorable | 3,100 [Western wheatgrass------------ | 30 
' |Могта1 | 2,600 |Меей1еапавһгеай--------------- | 20 
| {Unfavorable | 1,800 {Green needlegrass------------- | 20 
H | | {Blue grama--------------- | 10 
} | | iLittle bluestem | 10 
i | I I | 
Bowbells---------- lOverflow---------------------- iFavorable | 4,300 {Big bluestem------------------ } 45 
| | Могта1 | 3,600 {Western wheatgrass---- | 20 
H {Unfavorable | 2,500 iGreen needlegrass----- | 15 
| | | {Sideoats grama----------- 1 5 
| | | |Шеайр1ап%---------------- 15 
[ | || |Зейде------------------------- 5 
' i i i | 
1649, 168%; Ї i | | | 
Williams---------- 158116у------------------------- iFavorable | 3,100 {Western wheatgrass | 30 
| Normal | 2,600 iNeedleandthread----- | 20 
i IUnfavorable | 1,800 |Сгееп needlegrass | 20 
| | | iBlue grama--------------- 110 
| | i ILittle bluestem------------- --! 10 
Ц 4 ^ , ' 
1 1 1 1 t 
Bowbells---------- lOverflow---------------------- \Favorable 1 4,300 {Big bluestem------------------ | 45 
| i Normal | 3,600 Western wheatgrass------------ | 20 
} IUnfavorable | 2,500 iGreen needlegrass------------- } 15 
H i | iSideoats grama---------------- 1 5 
H | i iLeadplant----------------2-2---- 1 5 
| i | |бейде------------------------- 1 5 
! I i | | 
Топка------------- IWet Meadow-------------------- Favorable | 4,700 [Slim sedge------------------- -į 20 
} |Могта1 | 4,300 {Wooly sedge------------------- ¦ 20 
| {Unfavorable | 3,000 |Prairie cordgrasss------------ | 20 
H ) i Western wheatgrass------------ | 10 
! ! ! INorthern reedgrass------------ ! 10 
' 1 1 Џ ! 
1668: | | i | Н 
Williams---------- І8116у------------------------- IFavorable | 3,100 |Мезбегп wheatgraSs------------ L 30 
| i Normal | 2,600 |КеейФіеапаеһгеай--------------- | 20 
| {Unfavorable | 1,800 iGreen needlegrass------------- | 20 
! ' {Blue grama-------------------- 110 
' 
| | 


ILittle bluestem--------------- } 10 
Ц 


See footnote at end of table. 
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' ' 
! Џ ' 
Soil name and ' Range site name i T | Characteristio vegetation i 
map symbol | 1К104 of year | Dry | | 
} | ‘weight | | 
| | 1Lb/acret "n T Pct 
H [| peg dá 
1 1 I ' 
1665: ! | | ! ! 
Bowbells---------- ЮуегҒІ1ои---------------------- IFavorable | 5,300 !Big bluestem------------------ | 45 
i INormal | 3,600 !Western wheatgrass------------ | 20 
| {Unfavorable | 2,500 iGreen needlegrass------------- | 15 
і ! | !Sideoats дғапа---------------- ' 5 
! ! | ILeadplant--------------------- ' 5 
} ! ! !8ейде------------------------- 1 5 
} i i i ! 
Рагпе11----------- IShallow Marsh----- ------------ !Еауогар16 ¦ 6,600 !S1ough sedge------------------ ! 35 
i i Normal | 6,000 IRivergrass-------------------- ¦ 30 
I ‘Unfavorable | 4,800 !Ргаігіе cordgrass------------- ! 15 
i ! ! ‘American mannagrass----------- | 10 
! ! ! IReedgrass --------------------- | 
+ 1 l ' 
178%: i i | | 
Vida-------------- 18116У------------------------- {Favorable | 3,000 |Western wheatgrass 
i {Normal | 2,500 |Needleandt hread---------- 
i {Unfavorable | 1,750 iGreen needlegrass-------- 
I I } Little bluestem------------- 
i i i ISideoats grama----------- 
i i i ISedge------------------------- 
| | i | 
Williams---------- iSilty------------------------- !Еауогар16 | 3,100 {Western wheatgrass 
} |} Normal } 2,600 iNeedleandthread---------- 
| ‘Unfavorable | 1,800 !Green needlegrass-------- 
р i | {Blue grama--------------- 
| | ! lLittle bluestem--------------- 
I | | i 
1708: i | ! ! 
Vida-------------- 1Silty----------~~------~-~~==-~ IFavorable | 3,000 {Western wheatgrass 
| i Normal | 2,500 iNeedleandthread---------- 
' {Unfavorable 1 1,750 {Green needlegrass 
| | ! ILittle bluestem---------- 
і | | ISideoats grama 
| i | і5ейде------------«------------- 
i ! i | 
Williams---------- ISilty----------------------.-- {Favorable ! 3,100 Western wheatgrass 
i {Normal | 2,600 |Needleandthread---------- 
| {Unfavorable 1 1,800 iGreen needlegrass 
| | } {Blue grama-------------------- 
р | ! ILittle bluestem ! 
| | i i | 
Bowbells---------- iOverflou---------------------- |Favorable ! 4,300 !Big bluestem------------------ | 45 
| Normal 1 3,600 {Western wheatgrass------------ ! 20 
р ‘Unfavorable | 2,500 {Green needlegrass------------- | 15 
| i i ISideoats grama---------------- | 
| i ! ÓILeadplant----- 
| ! ! |5ейде------------------------- 
|| i } ! 
170%; | | ! ! 
Vid ae ------------- ISilty------------------------- 'Favorable | 3,000 {Western wheatgrass 
| iNormal | 2,500 |Needleandthread--- 
i ‘Unfavorable 1 1,750 {Green needlegrass- 
| } | ILittle bluestem--------------- 
} ! } !Sideoats grama---------------- 
l } ! !бейде------------------------- 
I i | ' 
2аһ1-------------- IThin Upland------------------- {Favorable ! 2,600 {Little bluestem--------------- 
| !Normal ¦ 2,200 INeedleandthread--------------- 15 
| {Unfavorable | 1,500 |Мезбегп wheatgrass------------ ¦ 10 
i ! ! їйгееп needlegrass------------- | 5 
| i i ISideoats grama---------------- | 5 
р } ! |Poreupinegrass---------------- | 5 
1 t 
LI ' 1 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and 


t 
i | 
map symbol iKind of year | Dry | isition 
i iweight i i 
' D TLo/78creT Г ЕСЕ 
i i i i Тан 
17Е": } i ! | i 
Vida-------------- 15116у------------------------- iFavorable | 3,000 iWestern wheatgrass------------ | 25 
В Normal} | 2,500 iNeedleandthread--------------- | 20 
| {Unfavorable | 1,750 iGreen needlegrass------------- { 15 
i | Н {Little bluestem--------------- | 10 
| H Н |$14еоа%з grama---------------- | 10 
! i ! | 5бейде------------------------- 1 5 
, ! i 1 | 
Zahill------------ Thin Upland------------------- {Favorable 1 2,500 {Little bluestem------ --------- | 30 
| 1Normal | 2,100 iNeedlegrass------------------- 
i {Unfavorable 1 1,500 iSideoats grama---------------- i 
i Ї i Western wheatgrass 
| i | {Prairie sandreed- 
р i i |5бейде------------------------- 
i | | i 
18A*: i i i ' 
Williams---------- ISilty------------------2------- IFavorable | 3,100 |Мезбегп wheatgrass 
| |Могта1 | 2,600 iNeedleandthread--- 
| {Unfavorable 1 1,800 iGreen needlegrass- 
| | i | Blue grama------------------ 
i i | {Little bluestem-------.-------- 
| ! ! ! | 
Niobell----------- Сі1ауеу------------------------ IFavorable | 2,900 IWestern wheatgrass------------ } 40 
i i Normal { 2,400 {Green needlegrass------------- | 25 
| {Unfavorable | 1,700 {Blue grama----------------- ---! 10 
i | | ISideoats grama---------------- 
р | | 15ейде------------------------- 5 
| | i | 
20А, 20B----------- {Shallow to Gravel-------------|Favorable | 2,200 iNeedleandthread----------- 5 
Lehr } Normal | 1,800 Western wheatgrass 0 
р iUnfavorable | 1,100 iBlue grama-------------------- 0 
I i | {Plains muhly------------- -----1 5 
! ! | iGreen needlegrass-------- ----- 5 
4 1 
1 1 4 Џ 
2 1A 3 i | | | 
Cavour--------- ==- | С1аурап------- ---------- ------ {Favorable { 2,400 {Western wheatgrass 
i iNormal | 2,000 iGreen needlegrass------- 
| {Unfavorable | 1,400 iBlue grama------------------ 
| | } | Зедяе------------------------- 
| | } |ВиҒҒа10дгаз3------------------ 
| | ! ! 
Miranda----------- {Thin Claypan------------------ {Favorable | 1,600 Blue grama-------------------- 
i iNormal } 1,300 iWestern wheatgrass 15 
| IUnfavorable | 800 jBuffalograss---------------- --| 10 
i | | lSedge-------------.---- -------- | 10 
| i i INeedleandthread-----------~-~-- 5 
| ' i iInland saltgrass 5 
| | i IGrizzlybear pricklypear------- r 5 
| | } р ! 
22А*: i | i ! і 
Niobell----------- | Сйауеу------------------------ (Еауогай16 | 2,900 lWestern wheatgrass------------ ! 40 
i i Normal ! 2,400 {Green needlegrass------------- | 25 
| lUnfavorable | 1,700 {Blue grama------- 
i | | ISideoats grama- 
| | | |бейде------------------------- 
р | i ' 
Miranda----------- ІТһіп Claypan------------------ Favorable | 1,600 {Blue дгапа--------- Зээ Хандаа 
i i Normal i 1,300 {Western wheatgrass 
| ‘Unfavorable | 800 iBuffalograss------ 
| | | lSedge---------- 
| | | iNeedleandthread 
i i 1 !Іп1апа saltgrass-------------- | 5 
р | i iGrizzlybear pricklypear------- | 5 
1 1 1 t 1 
23А---------------- IClaypan----------------------- iFavorable | 2,200 {Western wheatgrass---------- --! 45 
Noonan Variant H iNormal | 1,800 {Blue grama-------- | 20 
| {Unfavorable | 1,300 !Green needlegrass------------- } 15 
i i |5бейде------------ ------------- 5 
| } | 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
иди 


otal production | 
Characteristio vegetation | Сотро- 


' ' 
3011 name and Renge site name а 
map symbol H IKind of year | Dry | {sition 
| | weight | 
| | инээ ыы Е 
244и: | | | | 
Міобе11----------- ІСіауеу------------ “-------- =-= | Еауогаб1е | 2,900 {Western wheatgrass------------ 
i {Normal | 2,400 iGreen needlegrass-- 
i {Unfavorable | 1,700 {Blue grama------- 
| р | 1Sideoats grama--------- 
! i I ISedge------------------------- 
| | | | 
Noonan----- =------!С1аурап----------- ------------ {Favorable | 2,200 Western wheatgrass---------- - 
! Normal | 1,800 {Blue grama------------- 
' {Unfavorable | 1,300 iGreen needlegrass--- 
! ! | |5ейде------------ ------------- р 
25%: ' | | | | 
Miranda----------- iThin Claypan------------------ 1Еачогар16 | 1,600 Blue дғапа-------------------- ¦ 30 
i 1Normal | 1,300 |Мезбегп wheatgrass----- | 15 
| {Unfavorable | 800 !Buffalograss----------- | 10 
| | } !Sedge------------------ | 10 
i | | !INeedleandthread----- | 5 
| i | !Inland saltgrass------- | 5 
| | | |Grizzlybear pricklypear--- 1 5 
| | | i 
Не11-------------- IClosed Depression------------- iFavorable | 3,400 {Western wheatgrasS------------ } 75 
! {Normal ¦ 3,100 !5ейде------------------------- ! 10 
i ШлҒауогав1е ! 2,200 ! | 
268: | | | | | 
Cresbard---------- | С1ауеу---------- “------------- iFavorable | 3,100 |Green needlegrass------ 1 35 
| | Ногта1 | 2,500 !Мезбегп wheatgrass- i 30 
! {Unfavorable | 1,800 |Sideoats grama------------ | 10 
1 1 ! Ц 
1 H | $ Blue grama------------- } 10 
i | | ILittle bluestem-------- t 5 
| | | => 5 
1 + I l 
Cavour------------ iClaypan----------------------- {Favorable | 2,400 {Western wheatgrass 
i {Normal | 2,000 iGreen needlegrass------ 
| {Unfavorable | 1,400 |Blue grama------------- 
I I ! !5ейде--------------------- 
| ! ! | Buffalograss--~--------------- 
Н 
2тве: | | I | 
Һеһг--------------|5һа11ои to Gravel------------- {Favorable | 2,200 |Needleandthread--------------- 
! | Normal | 1,800 {Western wheatgrass-- 
р {Unfavorable ! 1,100 !Blué grama---------- 
| | | {Plains muhly-------------- 
р i | iGreen needlegrass------------- 
| | } | 
Bowdle------------ ISilty------------------------- {Favorable | 2,900 !бгееп needlegrass------------- 
| |Могта1 | 2,400 {Western wheatgrass 
| {Unfavorable | 1,700 |(Меедїеапд пгеа4д----------- 
| | | {Blue grama-------------------- 
1 , ' 
29*: I ! ! ! 
Ех11пе------------|Тһіп Claypan-------- ----------!Еауогав1е | 1,800 !Віше дғата-------------------- 
! | Normal | 1,500 {Western wheatgrass 
| IUnfavorable | 900 |ВиёГаїодгазз 
| } ! | Зейде------------------------- 
| | | INeedleandthread--- 
! | | {Inland saltgrass-- 5 
| | | ІРгіскіуреаг---------------- 1 5 
1 1 ! i 
Нагполу----------- | С1ауеу------------------------ Favorable | 3,100 Western wheatgrass------------ | 35 
| INormal | 2,600 iGreen needlegrass------------- ! 30 
| !Unfavorable | 1,800 }Sideoats grama-------- -------- | 10 
| | } iLittle bluestem--------------- ' 5 
! ! ! IBig bluestem---------.-------- ' 5 
} i I {Blue grama---------------- ----! 5 
! ! | }5$ейде------------------------= 5 
1 1 l 


See footnote at end of table, 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


sat ргодисејоп. ә REESE | 
Soil name and i Range site name H I | Characteristic vegetation ICompo- 
map symbol | IKind of year | Dry | isition 

i | (weight | I 

1 ' 1Lb/7acre т Pat 

i | i i и 

30%; } i i | | 
Letcher----------- | Запау------------------------- IFavorable | 3,000 {Little bluestem--------------- | 25 

} |Могта1 | 2,500 jNeedleandthread--------------- | 20 

i {Unfavorable | 1,800 {Prairie sandreed-------------- | 10 

| i i IWestern wheatgrass------------ | 10 

i ! } {Sideoats grama---------------- ! 10 

H i ! {Blue дгапа-------------------- | 10 

' i t iISwitchgrass--------------- ----і 5 

} | i {Big bluestem------------------ 5 

' ' ' , 

1 1 1 ' 

Parshall---------- ISandy------------------------- {Favorable | 3,400 {Prairie sandreed-------------- 20 

| INormal | 2,800 lNeedleandthread--------------- 20 

i {Unfavorable | 2,000 {Little bluestem--------------- 15 

| | | {Western wheatgrass 10 

| i i {Blue grama-------------------- 5 

! ! i [Big bluestem----------------2-- 5 

+ ' ' 

1 1 ^ ) 

31------------ ----- | С1ауеу--------- --------------- iFavorable | 3,100 {Western wheatgrass 35 
Harmony | {Normal | 2,600 iGreen needlegrass------------- 30 

i iUnfavorable | 1,800 {Sideoats grama---------------- 10 

| | i iLittle bluestem--------------- 5 

| | ' IBig bluestem------ 5 

| | | iBlue grama-------- 5 

i i | | Зеаве------------------------- 5 

I | | 1 

32%; | i I i 
Harmony- ---------- |С1ауеу------------------------ IFavorable | 3,100 {Western wheatgrass 35 

| | Normal | 2,600 iGreen needlegrass------------- 30 

| iUnfavorable | 1,800 i!Sideoats grama---------------- 10 

i Е | {Little bluestem--------------- 15 

| | | {Big bluestem------------------ t 5 

| i | IBlue grama-------------------- 1 5 

i р | |5бейде------------------------- 15 

! I 

1 1 I $ | 
Exline------------ ІТһіп Claypan------------------ {Favorable | 1,800 (Blue grama-------------------- | 30 

i | Normal | 1,500 {Western wheatgrass------------ | 20 

| Unfavorable | 900 iBuffalograss------------------ | 10 

! р I |Зейде------------------------- | 10 

H H | iNeedleandthread--------------- | 5 

i H | (Inland saltgrass-------------- 1 5 

р i i ІРгіскіуреаг------------------- 15 

1 ' ' ' 

1 1 1 ' I 
1----------------- lOverflow---------------------- {Favorable | 4,800 [Big bluestem------------------ | 40 
Straw ! {Normal | 4,000 {Western wheatgrass------------ | 15 

| tUnfavorable | 2,800 iGreen needlegrass------------- | 10 

I | 1 ILittle bluestem----- --! 5 

i i i IPorcupinegraSs------ -=- F 

і i | {Kentucky bluegrass------------ | 5 

' | і iNeedleandthread--------------- + 5 

| } i {Prairie cordgrass----- -------- 124.55; 

M һ ' 1 ' 

1 р V 1 1 

38--------- T-------|Subirrigated------------------ iFavorable { 5,500 {Big bluestem------------------ | 60 
Regan H Normal | 5,000 |5ейде---------------- 1 10 

| {Unfavorable | 4,000 {Little bluestem | 10 

| ! I !Suitchgrass---------- ! 5 

! i ! 1104 Тапдгазз---------.-........ 5 

1 | ! ! 

HOA, 408----------- | С1ауеу----- — Ia Favorable 1 3,100 iGreen needlegrass------------- 45 
Mondamin Ї {Normal | 2,600 {Western wheatgrass--- 35 

| iUnfavorable | 1,800 iBlue grama----------- 10 

| | i ISedge------------------------- 5 

| | | | 

ц3с%: i i | | 
Маһек------------- |Уегу Shallow------------------ IFavorable { 1,600 iNeedleandthread--------------- 35 

| INormal j 1,300 {Blue grama----------- 25 

| {Unfavorable | 800 |Threadleaf sedge 20 

' ! ! {Plains muhly-------- 5 

| i | 5 

i | | 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


T Г Total production | Ju | 
3011 пате апд i Range site name I 771 TTT! Characteristic vegetation | Compo- 
map symbol H {Kind of year | Dry | {sition 
} | weight | | 
= = F8 | т Pet 
АЗЕ: | i ! ! ! 
Вома1е------------ IS1ilty--------------.---- ------- iFavorable | 2,900 iGreen needlegrass------------- i 30 
| | №огта1 } 2,400 [Western wheatgrass------------ і 25 
H {Unfavorable | 1,700 | Мееаїеапіёћгеаа--------------- | 25 
| i i {Blue grama-------------------- | 10 
| | | | | 
4Ш--------- ------- {Very Shallow------------------ {Favorable ' 1,600 iNeedleandthread--------------- 1 35 
Марек | Normal 1 1,300 {Blue grama-------------------- | 25 
| {Unfavorable | 800 iThreadleaf sedge-------------- | 20 
| H i {Plains muhly------------------ 15 
i | i {Western wheatgrass------------ 15 
' ' ' L| 
1 1 1 1 
1588, | | i | 
Марек------------- |Уегу Shallow------------------ {Favorable | 1,600 iNeedleandthread--------------- 
| {Normal | 1,300 I!Blue grama------- 
| {Unfavorable | 800 !Threadleaf sedge 
Ї | | Plains muhlys------------------ 15 
i | | Western wheatgrass------------ 1 5 
| i | i I 
Lehr-------------- {Shallow to Gravel------------- {Favorable | 2,200 |Needleandthread--------------- 1 35 
| {Normal | 1,800 {Western wheatgrass------ -i 10 
| ‘Unfavorable | 1,100 iBlue grama-------------- - 10 
Ї Ї | {Plains muhly------------- -----і 5 
| i | iGreen needlegrass------------- i 
1 ' | 1 
+ 1 ' ! 
5288: i i i I 
Lihen------------- | Запау------------------------- ‘Favorable | 3,100 {Prairie sandreed 
i | Normal { 2,600 iNeedleandthread-------- 
i {Unfavorable ! 1,800 iBlue grama-------------------- 
i | ! {Little bluestem--------------- 
H | | {Big bluestem------------ 
| | | {Western wheatgrass 
i i i {Sand dropseed----------------- ! 
) | } | | 
Parshall---------- |5алду------------------------- {Favorable | 3,400 {Prairie sandreed----------- === 20 
| {Normal | 2,800 INeedleandthread--------- 
| ‘Unfavorable | 2,000 {Little bluestem--------- 
| ! | {Western wheatgrass 
I | } IBlue grama------ - 
| i i {Big bluestem-- ------------- 
1 П Ц ' 
t 1 4 L 
Б2р-2------«-------- |5ап4з------------------------- {Favorable ¦ 3,000 {Prairie sandreed-------------- 
Lihen | tNormal | 2,500 {Little bluestem--------- 
| ‘Unfavorable 1 1,800 {Sand bluestem----------- 
i | | {Big bluestem------------------ 
| H i еедјеапде геад--=------------ ! 
| | | } | 
548%: | | ! } | 
Tansem------------ ISilty--------------.---------- ТЕауогар16 | 3,200 {Western uheatgrass------------ | 25 
} | Normal | 2,700 iNeedleandthread--------------- ¦ 20 
| ‘Unfavorable | 1,900 {Green needlegrass------------- і 20 
| | | {Blue grama------------------- - 5 
Ї } l {Big bluestem------------------ 1 5 
} } | р і 
Roseglen---------- |511%4у------------------------- Favorable | 3,500 Western wheatgrass | 
i iNormal | 2,900 INeedleandthread----- 
Н {Unfavorable | 2,000 iGreen needlegrass- 
| H | iBlue grama-------------------- 
i i | {Big bluestem 
! i | lLittle bluestem--------------- | 
I | | | 
55A*: | ! i i 
Parshall---------- |бапду------------------------- iFavorable | 3,400 {Prairie sandreed-------------- 
i | Normal | 2,800 iNeedleandthread--------------- 
} {Unfavorable | 2,000 iLittle bluestem--------- 
i | {Western wheatgrass 
! ! iBlue grama-------------- 
| | 


! Вів bluestem 
1 
' 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
| Total production | 


Soil name and | Range site name | | | Characteristic vegetation ! Compo- 
map symbol | IKind of year | Dry | Isition 
} | Iweight | | 
T I ТСБ7асге І Pct 
' ! ! | аре 
i ! ! ! 
5548: Н | | | i 
Tally------------- |Запду-------------------- -2----|Favorable i 3,100 {Little bluestem----.----------- | 25 
i INormal | 2,600 iNeedleandthread--------------- } 15 
| {Unfavorable | 1,800 ІРгаігіе запдгвей-------------- { 15 
| | | IBlue grama----- --------------- | 15 
| | | ISideoats grama---------------- | 10 
| | | (Western мһеаёвгазз- --------- --! 5 
上 t 
55В--------- -------|Запду------------------------- {Favorable | 3,100 {Little bluestem--------------- | 25 
Tally | Normal | 2,600 iNeedleandthread--------------- | 15 
| {Unfavorable | 1,800 ІРгаігіе sandreed -| 15 
i H i {Blue grama----- -| 15 
H | I ISideoats grama-------- --------| 10 
| ! Ї iWestern wheatgrass------------ | 5 
р ) i ! 
56D----------- -----|Thin Upland--------------.----- {Favorable | 2,800 {Little bluestem----- ----------! 30 
Tansem Variant | INormal | 2,300 iNeedleandthread---------- -----| 25 
| {Unfavorable | 1,600 iSideoats grama---------------- | 15 
i H I IWestern wheatgrass- | 15 
i ' | 10 
| | | i 5 
| } i | 
51А8, 578%; ! ! р | 
Bryant------------ 18114у------------------------- ‘Favorable ¦ 3,400 | 50 
| INormal | 2,800 IWestern wheatgrass------------ | 20 
| {Unfavorable | 2,000 jNeedleandthread---- 
| | | - | 
i і i | 
| | } | } 
Grassna----------- lOverflow-----------2-2----2----- -iFavorable | 4,300 i 
| {Normal | 3,600 ! 
i Unfavorable | 2,500 i 
1 1 П 
| | | | 
i | | | 
| і | | i 
5TC---------- ------ І81416у------- ------------------ {Favorable | 3,400 iGreen needlegrass-------- “=== 50 
Bryant | |Могта1 | 2,800 Western wheatgrass- | 20 
! {Unfavorable ¦ 2,000 |Needleandthread---- 115 
Н | | 1 5 
i i | 15 
| i I | 
5888: ' i ! | 
Tenvik------------ І511%4у------------------------- |Favorable | 3,200 | 25 
| Normal 1 2,700 | 20 
i Unfavorable | 1,900 | 20 
} i i 15 
! ! I | Зедве------------------------- ' 5 
i | | р i 
Сгаззпа------ ----2|0verflow---------------2-2-2----- iFavorable | 4,300 {Big bluestem------- | 45 
| {Normal | 3,600 {Western wheatgrass- | 20 
i {Unfavorable | 2,500 iGreen needlegrass----- | 15 
| | | ISideoats дгапа-------- 1 5 
i H } Беадр1апё------------- --! 5 
! I ! |Зейде------------------------- | 5 
1 1 ! 
Bearpawe---------- | С1ауеу------- ---“------- ------ {Favorable | 3,100 {Western wheatgrass----- ------- | 25 
| | Normal 1 2,600 iNeedlegrass----------- --| 25 
| {Unfavorable | 1,800 {Little bluestem---- -! 10 
i | } iPrairie junegrass-- ------| 5 
| ! ! iBlue grama----2------.-.--2.22----- | 5 
1 1 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
| | otal production | | 
5011 пате апа | Range site name i Т | Characteristic vegetation |Сотро- 
map symbol | {Kind of year | Dry | Isltion 
i i iweight | | 
س‎ e И Peto 
i i i | 1 558552 
62----------------- ILimy Subirrigated------------- {Favorable | 4,300 {Little bluestem--------------- | 30 
Hamerly | } Могта1 | 3,600 |Мезбегп wheatgrass------------ | 10 
1 {Unfavorable 1 2,800 {Big bluestem------------------ | 10 
| Ї | {Green needlegrass------------- | 10 
1 i H lNeedleandthread--------------- | 10 
| H | {Blue grama-------- | 5 
| i ! 'Sideoats grama---- 1 5 
! | | ISedge------------------------- i 5 
i | | | } 
64--..-............ IOverflow------ ---------------- IFavorable | 4,300 {Big bluestem-------------~---- | 45 
Сгаззпа | iNormal 1 3,600 (Мезбегп wheatgrass------------ | 20 
} {Unfavorable | 2,500 |Сгееп needlegrass------------- ‚ 15 
i Ї | !51деоа з grama---------------- 15 
| | | ILeadplant 1 5 
} ! р iSedge------------------------- ' 5 
Ц I Ц Ц ! 
ББ онных ! ОуегР1 ow---------------+-+------ {Favorable | 4,300 Big bluestem------------------ 1 30 
Grail | iNormal ¦ 3,600 iWestern wheatgrasss--------- ---! 20 
| {Unfavorable | 2,500 |бгееп needlegrass------------- 1 10 
| | | |Зесде------------------------- 5 
' 4 1 П 1 
t 1 1 Џ і 
72*: i i | | i 
Ranslo------------ ISubirrigated------------------ {Favorable | 4,800 |Big bluestem------------------ | 60 
i | Normal | 4,400 |Switchgrass------------------ -i 10 
i {Unfavorable ! 3,500 {Western wheatgrasse------------ | 10 
i i i | Зеаве------------------------- 110 
i | ! {Kentucky bluegrass------------ ! 5 
1 1 1 Џ ' 
Harriet----------- {Saline Lowland---------------- iFavorable | 3,300 IWestern wheatgrass------------ { 30 
! } Normal | 3,000 {Inland saltgrass-------------- | 15 
| {Unfavorable | 2,400 Alkali согайгазз- ------------- р 10 
1 | i 1 ! 
T5*: | i i i | 
Топка----- -------- ІМеб Meadow-------------------- 1Еауогай16 | 4,700 {Slim sedge-------------------- | 20 
| о гта1 | 4,300 Wooly sedge------------------- 1 20 
i ‘Unfavorable | 3,000 {Prairie cordgrass------------- | 20 
1 i } Western wheatgrass------------ | 15 
| | | Northern reedgrass------------ ! 10 
' , 4 H 
' р I 1 1 
Nishon------------ {Closed Depression------------- |Favorable | 3,700 {Western wheatgrass | 55 
| {Normal | 3,400 {Sedge------------- | 20 
| ‘Unfavorable ! 2,400 {Prairie cordgrass------------- | 10 
| | i |Bluegrass--------------------- | 5 
р | i ! I 
T6------------- ----|Shallow Marsh----------------- {Favorable ! 6,600 {Slough sedge------------------ ' 35 
Parnell | {Normal | 6,000 |Ніуегдгазз-------------------- | 30 
i ‘Unfavorable | 4,800 Prairie cordgrass------------- | 15 
| | H ‘American mannagrass----------- } 10 
| | } ШНеейдгазз--------------------- 
1 1 ' ' 
! ! ' 1 
КЫН i i } | 
Nishon------------ ІСІозей Depression------------ -lFavorable | 3,700 iWestern wheatgrass 
} Normal | 3,400 !5ейде------------------------- 
| ‘Unfavorable | 2,400 {Prairie согдвгазз------------- 
| H Н |Bluegrass--------------------- 
' ' ' ' 
1 ' ' 1 
Heil-------------- ІСІозей Depression------------- \Favorable | 3,400 {Western wheatgrass 
| | Normal | 3,100 |15ейде------------------------- | 
! {Unfavorable | 2,200 | | 
' 上 
t 1 ! ! 
80----------------- IClosed ПРергеззіоп------------- IFavorable | 3,400 Western wheatgrass------------ | 75 
Не11 i {Normal ¦ 3,100 |Sedge------ ------------------- | 10 
! {Unfavorable ! 2,200 ! 
D 1 V 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
| | Total produetion | Зэн | 
Soil name and | Range site пате (ots E | Characteristio vegetation i Compo- 
map symbol | Капа of year | Dry | !sition 
| і iweight | 
| | (LST ASTE ee 
1 Ц | І 
82----------------- iSubirrigated------------------ {Favorable | 4,800 {Big bluestem------------.------ 
Stirum | | Могта1 | 5,400 !Sedge-------------------- 
| {Unfavorable | 3,500 [Western wheatgrass 
| l | {Prairie cordgrass-------- 
| i ! ISuitchgrass---- 
i i | ILittle bluestem 
' ! ! ! | 
85----------------- ISubirrigated------------------ {Favorable | 4,800 1818 bluestem------------------ | 60 
Ranslo i INormal ! 4,800 ISwitehgrass------------------- | 10 
| {Unfavorable | 3,500 {Western wheatgrass------------ | 10 
і | I |5ейде------------------------- 1 10 
| | ! IKentucky bluegrass---------- --| 5 
i | | | 1 
86----------------- [Saline Lowland---------------- iFavorable | 3,300 {Western wheatgrass------------ ! 30 
Harriet | iNormal | 3,000 {Inland saltgrass-------------- 1 15 
! {Unfavorable | 2,400 lAlkali cordgrass-------------- | 10 
1 ' 1 4 1 
і ' I l 
87----------------- ISubirrigated------------.-- ---!Ғауогаһе | 5,500 {Big bluestem------------------ ! 60 
Mary sland i INormal | 5,000 !5едйде---------------.....---.-. | 10 
H ‘Unfavorable ! 4,000 !Little bluestem | 10 
! ! ! | Bluegr ass---------------~------ | 10 
| | i 1104 ап газз---- ! 5 
! ! ! jsSwitehgrass------------------- | 5 
1 і ' 4 1 
88----------------- ILimy Subiírrigated----------- --!Ғауогаһ1е ¦ 3,900 {Little bluestem--------------- | 30 
Divide i INormal | 3,300 |Меей1едгазз----------- -------- | 20 
i ‘Unfavorable ! 2,300 {Western wheatgrass------------ | 10 
| | | !Big bluestem------------------ 10 
| I } ISideoats grama 5 
H | i !5ейде---------- 5 
! | } {Blue grama-------------------- 5 
i ! ! ! 
97----------------- IWetland----------------------- {Favorable | 6,600 {Prairie cordgrass 
Regan | {Normal | 6,000 !5ейде------------- ------- 
! Unfavorable ! 4,800 | Reedgrass —————  —— 
1 V 1 1 
98-----------------|ӛузіггідабей-------------- ----|Ғауогаһ1е | 5,500 {Big bluestem------------------ H 
Vallers ! | Normal | 5,000 iSedge-------------------- ! 
i 1Unfavorable { 4,000 {Little bluestem: | 
i i H ISwitchgrass--- } 5 
! ! i iIndiangrass-------------- --4 5 
! i ! !Kentucky bluegrass------------ 1 5 
i ! | ! ! 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


| Trees having predicted 20-year average heights, in feet, of-- 
' 


Soil name and ! 1 

map symbol | <8 8-15 16-25 26-35 >35 
Ц 
' 


ЗА, 3В------------ Siberian elm------ --- 


Bowdle 


Ponderosa pine, 
green ash, 
Siberian 
peashrub, Rocky 
Mountain juniper, 
Russian-olive, 
eastern redcedar. 

Golden willow, Plains cottonwood. 

ponderosa pine, 

Black Hills 

spruce, green 

ash. 


Tatarian 
honeysuckle, 
Siberian 
crabapple, 
eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
Peking 
cotoneaster. 


Bowbells 


Golden willow, Plains cottonwood. 
ponderosa pine, 
Black Hills 
spruce, green 
ash. 


Tatarian 
honeysuckle, 
Siberian 
crabapple, 
eastern гедседаг, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
Peking 
cotoneaster. 


看 = 一 -= 一 = 一 一 一 一 一 一 = 一 一 一 


Arnegard 


Golden willow, Plains cottonwood. 
ponderosa pine, 
Black Hills 
Spruce, green 
ash. 


Tatarian 
honeysuckle, 
Siberian 
crabapple, 
eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
Peking 
cotoneaster, 


1---------«------- 
Веагдеп 


Green ash, bur 
oak, ponderosa 
pine, Black Hills 
Spruce, Siberian 
crabapple. 


ЧЕ 


Rentill 


Eastern гедседаг, 
common 
сћокесћеггу, 
American plum, 
Siberian 
peashrub, 111ас, 
Tatarian 
ћопеузискје, 
Russian-olive. 

9А, 9B, 9С-------- ILilae, Siberian Siberian elm------ 

Bearpaw peashrub, golden 

currant, American 

plum. 


Green ash, 
ponderosa pine, 
eastern redcedar, 
Rocky Mountain 
Juniper, Russian- 
olive, common 
chokecherry. 


1 
! 
! 
1 
1 
' 
1 
1 
I 
à 
I 
' 
1 
1 
і 
! 
! 
! 
| 
! 
1 
1 
| 
I 
! 
! 
Ц 
| 
' 
Ц 
' 
l 
1 
l 
' 
І 
' 
1 
1 
l 
' 
V 
1 
І 
[ 
1 
1 
1 
1 
1 
, 
Џ 
р 
! 
Ц 
' 
Ц 
! 
Ц 
1 
[ 
! 
1 
П 
[ 
' 
J 
' 
1 
1 
! 
' 
1 
[ 
1 
i 
' 
1 
! 
1 
П 
! 
В 
1 
' 
Џ 
' 
1 
' 
1 
' 
1 
H 
Ц 
) 
1 
1 
! 
D 
П 
I 
! 
! 
1 
' 
1 
1 
1 
1 
! 
1 
|| 
1 
1 
! 
П 
1 
' 
1 
П 
1 
П 
1 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


сечат Nee ART ЭЭЛ mr ee Бата 2222. ee 


Soil name and T 
26-35 »35 


1 
' 
' О 
map symbol || <8 ! 8-15 
2 t 


Ponderosa pine, 
green ash, 
Russian-olive, 
eastern.redcedar, 
поску Mountain 
juniper, Siberian 
peashrub. 


Brantford 


11A*, 118%: 
Bearpaw---------- Green ash, 
ponderosa pine, 
eastern redcedar, 
Rocky Mountain 
juniper, Russian- 
olive, common 
chokecherry. 


Lilac, Siberian 
peashrub, golden 
currant, American 
plum. 


Black Hills 
Spruce, ponderosa 
pine, green: ash, 
bur oak, Siberian 
crabapple. 


Russtan-olive, 
eastern гедседаг, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
silver . 
buffaloberry, 
lilac. 


йг евпиау--------- | E 


13E*; 
Zahl. 


Kloten. 


14D. 
Vida 


15A*, 15B*, 1508: 
Williams--------- i --- Siberian 
crabapple, green 
ash, ponderosa 
pine, bur oak, 


Ц 

' 

' 

' 

' 

р 

t 

1 

| 

Ц 

1 

1 

1 

| 

1 

1 

1 

1 

LI 

1 

' 

I 

| 

i 

Ц 

1 

1 

1 

LI 

1 

і 

' 

' 

! 

1 

і 

1 

1 

1 

! 

! 

I 

' 

I 

' 

' 

i 
Russian-olive, i 
1 
1 
' 
' 
1 
Black Hills ! 
1 
' 
1 
1 
! 
1 
+ 
' 
' 
' 
1 
! 
1 
! 
' 
' 
M 
! 
! 
' 
' 
' 
' 
“ 
' 
' 
' 
Ц 
i 
i 
П 
' 
Џ 
! 
О 
+ 
+ 
Ц 
П 
1 
1 
M 
t 
4 
1 
1 
1 
H 
1 
1 
1 
t 
t 


eastern redcedar, 
lilac, Siberian 
peashrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum. 


spruce. 


15A*, 158%, 15C*: 
Bowbells--------- Н --- Tatarian Plains cottonwood. 
honeysuckle, 
Siberian 
erabapple, 
eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
Peking 


cotoneaster. 


Golden willow, 
ponderosa pine, 
Black Hills 
Spruce, green 
ash. 


16А*, 1685: 
Williams--------- | --- Russian-olive, 
eastern redcedar, 
lilac, Siberian 


peashrub, common 


erabapple, green 
ash, ponderosa 
pine, bur oak, 


chokecherry, Black Hills 
Tatarian spruce. 
honeysuckle, 


American plum. 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
Trees having predicted 20-year average heights, in feet, of-- 


Soil name and i` | eam ee ee A ааа 


eastern гедседаг, 
Tatarian honey- 
suckle, common 


ponderosa pine, 
Black Hills 
Spruce, bur oak, 


chokecherry, Siberian 
111ас, Siberian erabapple. 
peashrub, 


American plum. 


' 
' l 
map symbol ! «8 | 8-15 ! 16-25 i 26-35 ! >35 
і | i | } 
1 ин Џ f ' 1 
р | | ! | 
16А*, 16B*: i | i i i 
Bowbells--------- | --- |Табаг1ап {Golden willow, | --- {Plains cottonwood. 
i | honeysuckle, | ponderosa pine, | i 
| ¦ Siberian { Black Hills | | 
Ї | crabapple, | spruce, green | | 
| | eastern гедседаг,! ash. | i 
| | common | | i 
i | chokecherry, i } | 
| | Siberian | | ! 
| | peashrub, ! | | 
| ¦ American plum, | | | 
| | Peking i i 
! | cotoneaster. | р | 
1 i 1 ' ! 
Tonka. ! | | H i 
i ! ! ' ! 
16C*: ! ! ' ! р 
Williams--------- | --- {Russianeolive, iSiberian | --- | --- 
i | eastern гедседаг,| crabapple, green | | 
| | lilac, Siberian | ash, ponderosa i | 
} | peashrub, common | pine, bur oak, i i 
' | chokecherry, | Black Hills i ! 
i | Tatarian | spruce. ! i 
| | honeysuckle, | ' | 
| | American plum. | } р 
' ' ' ' 
' 1 1 ' ' 
Bowbells------- --! --- | Табаг1ап iGolden willow, ! --- iPlains cottonwood. 
i ¦ honeysuckle, | ponderosa pine, | | 
i | Siberian { Black Hills ! 1 
' } erabapple, | spruce, green | } 
i | eastern гедседаг,! ash. | ! 
| | common } i i 
i | chokecherry, | ! ! 
| | Siberian } | ! 
} | peashrub, i | i 
I } American plum, ! ' } 
! | Peking | | 
1 | eotoneaster, | ! i 
Parnell. | Ї ї | | 
| i ! | | 
17В%: i i } | ! 
Vida------------- | --- iRussian-olive, Ібгееп ash, | --- ' --- 
! ! eastern гедседаг,! ponderosa pine, | ! 
| | Tatarian | Black Hills | } 
i | honeysuckle, | spruce, bur oak, | | 
i | common | Siberian | ! 
| | ehokecherry, | erabapple. } } 
| 1 lilac, Siberian | | ! 
} | peashrub, ! ! ! 
| | American plum. | ' ! 
' ' у 
LI i ! 1 
Williams--------- ! --- iRussian-olive, {Siberian | --- i --- 
i | eastern redcedar,| crabapple, green | | 
I } lilac, Siberian | ash, ponderosa t | 
| | peashrub, common | pine, bur oak, ' ! 
Ї |! сћокесћеггу, | Black Hills | ! 
i ! Tatarian | spruce. | | 
i | honeysuckle, ! ! | 
! | American plum. i | | 
| i i i i 
17C#: i i | | ' 
Vida------------- ! --- jRussian-olive, iGreen ash, | --- | --- 
і 
| | | | 
i | ! | 
| А } | 
| | i | 
| | | і 
! i | ! 
1 ' ' 4 
! 1 1 ' 


See footnote at end of table, 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average heights, in feet, of-- 


Soil name and | | 1 
map symbol | «8 16-25 26-35 »35 
О 


Russian-olive, 
Siberian 
peashrub, eastern 
redcedar, Rocky 
Mountain juniper. 


1 
| i 
' 1 
1 1 
! ' ! ' 
1 ' 
iet: | | | | 
Williams--------- | --- iRussian-olive, {Siberian } --- } --- 
l | eastern redcedar,| crabapple, green | Ї 
! | lilac, Siberian | ash, ропдегоза | | 
i | peashrub, common | pine, bur oak, | H 
i | сћокесћеггу, | Black Hills i | 
1 1 1 1 ! 
| БАТ X ¿5 | i 
| | American plum. | H | 
M Ч 1 П у 
1 l I ' LI 
Bowbells--------- | --- "Тађагјап IGolden willow, ' --- IPlains cottonwood. 
! | honeysuckle, | ponderosa pine, | i 
i Siberian | Black Hills i i 
| | crabapple, | spruce, green | || 
! ! eastern гедседаг, | азћ. ! ! 
1 | common 1 1 t 
| chokecherry, ! | | 
i | Siberian } | | 
| | peashrub, ! i i 
! | American plum, | i i 
| | Peking i | | 
i | cotoneaster. | i i 
т ' ' ' Ц 
І i 1 1 1 
170%; ' | | ! 
Мійа-----есзсесз- ! Eee !Russian-olive, iGreen ash, i --- | --- 
| | eastern redcedar,i ponderosa pine, | | 
| | Tatarian honey- | Black Hills H i 
| | зискје, соттоп | spruce, bur oak, | | 
| | chokecherry, | Siberian I | 
1 | lilac, Siberian | crabapple. ! | 
| | peashrub, | | | 
! ! American plum. | ! | 
Џ 1 | i | 
Zahl. ! ! ! | 
17E: | | | | | 
vida. | | | | | 
1 i 1 1 1 
Zahill. | } | i | 
| i i i | 
18A*: | | | i | 
411 11атз--------- ! --- IRussian-olive, {Siberian i --- | --- 
| | eastern redcedar,| crabapple, green | Н 
| | lilac, Siberian | ash, ponderosa | | 
| | peashrub, common | pine, bur oak, i | 
| | сћокесћеггу, | Black Hills | | 
| | Tatarian | зргисе. | i 
| | honeysuckle, | i | 
| | American plum. ! | ! 
t 1 1 t 1 
Niobell----------|Lilae, Siberian iGreen ash, (Siberian elm------ Ї --- В --- 
| peashrub, golden | ponderosa pine, | | i 
| currant, American] eastern redcedar,| | | 
| plum. Rocky Mountain | ! | 
! juniper, Russian-| | | 
| olive, common | | | 
| chokecherry. | | 
| | і | 
20A, 20B---------- | --- Green ash, {Siberian elm------ | --- } --- 
Lehr | i 
4 
| | 
' ' 
i | 
| } 
' H 
1 1 
i i 


| 
1 
| 
1 
1 
| 
i 
} 
| ponderosa pine, 
| 
} 
Li 
' 
i 
| 
+ 
M 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average heights, in feet, of-- 

Soil name and | | 
map symbol i <8 i 8-15 16-25 
' ' 
1 


26-35 >35 


juniper, Siberian 
peashrub, silver 
buffaloberry. 


green ash, 
ponderosa pine, 
Russlan-olive, 
eastern redcedar. 


1 ' 1 

} ! | 

} 1 i 

1 р 1 

і ! | 

2135: | i i 
Cavour----------- ‘Rocky Mountain Siberian elm, | --- | --- } --- 

| juniper, Siberian; green ash, } | | 

! peashrub, silver | ponderosa pine, | | ' 

} buffaloberry. | Russian-olive, ! i i 

i | eastern redcedar | ! ! 

i i | i i 

Miranda. | ) | | } 

i i i | i 

2238, | ' | | i 
Niobell---------- ILilae, Siberian |Сгееп ash, iSiberian elm------ | --- | --- 

| peashrub, golden | ponderosa pine, | i } 

| currant, American; eastern redcedar,i| | i 

| plum. | Rocky Mountain } i ! 

! | juniper, Russian-} i Ц 

i i olive, common i i | 

} | chokecherry. ! I ! 

' ' [| 1 

1 1 1 1 ' 

Miranda. | I i | I 

} | i | i 
23А--------------- {Green ash, {Siberian elm, i --- i --- i --- 

Noonan Variant | Russian-olive, | ponderosa pine. | ' ' 

| eastern гедседаг, | | i | 

! Rocky Mountain ! i } | 

| juniper, Siberian} i i 

} peashrub. } ) ! i 

i i i ' i 

244%; | i i i | 
Niobell---------- 111 ас, Siberian iGreen ash, {Siberian elm------ i --- | --- 

! peashrub, golden | ponderosa pine, | i i 

| currant, Americani eastern redcedar, | i | 

| plum. | Rocky Mountain ! i i 

i | juniper, Russian-| i } 

! ! olive, common | | i 

| | спокеспеггу. | | | 

i | | | | 
Noonan----------- {Green ash, {Siberian elm, | --- | --- | --- 

| Russian-olive, ! ponderosa pine. | ! i 

| eastern redcedar, ! i i i 

! Rocky Mountain } i i | 

| juniper, Siberian} | H i 

! peashrub, silver | | } 

| buffaloberry. ' ) ' } 

! ! ! | 

25%; i 1 | Н 

Miranda. | р | i } 

! ) } i } 

Heil. | | | | | 

' 1 1 i M 

1 $ 1 1 ' 

26%; ! | i | і 
Cresbard--------- | Tatarían !Russian-olive, {Green ash, i --- i --- 

| honeysuckle, | common | ponderosa pine, | | 

| Peking | ehokecherry, | Siberian elm, i i 

| cotoneaster, | eastern redcedar,| Siberian | i 

| | silver | erabapple. | i 

1 | buffaloberry, ' i | 

| | Siberian | | | 

i ! реазћгиђ, 111ас. || ! | 

' 1 ' 1 , 
Cavour----------- jRocky Mountain Siberian elm, ! --- р --- } === 

| | | ! ' 

i } | I i 

i | | | } 

i | } | i 


See footnote at end of table. 
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Soil name and 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


р 
| <8 
! 
1 


map symbol || 

і 

1 7 1 

+ Н 

1 , 

278%: | i 
Lehr------------- | --- | 
4 ' 

1 ' 

1 1 

! ! 

I | 

1 + 

1 1 

| | 

Ц ' 

і 1 

i | 
Вома1е----------- | --- | 
| i 

' ' 

' 1 

) } 

| ! 

i } 

i i 

) i 

29*; | } 
Exline, | | 
i i 
Harmony---------- ITatarian } 
| honeysuckle, ! 

| Peking Е 

| cotoneaster. i 

} | 

i | 

} | 

i i 

i | 

30%; i | 
Letcher---------- {Green ash, silver | 
| buffaloberry, | 

| Russian-olive, | 

| eastern redcedar,! 

| Rocky Mountain | 

| juniper, Siberian! 

| peashrub. | 

! | 
Parshall--------- | --- | 
| ! 

| | 

} } 

! П 

' I 

| | 

} | 

i | 

i | 

i i 

| | 

| i 
31---------------- iTatarian | 
Нагто пу | honeysuckle, | 
| Peking | 

| cotoneaster. | 

, 1 

t 1 

} | 

| i 

' ' 

у i 

! i 

32%: i | 
Нагпопу---------- iTatarian | 
| honeysuckle, р 

| Peking | 

| cotoneaster, | 

| 

1 4 

I i 

i | 

I | 

Exline, | ! 
' ' 


See footnote 


at end of table. 


8-15 


Green ash, 
ponderosa pine, 
Russian-olive, 
Siberian 
peashrub, eastern 
redcedar, Rocky 
Mountain juniper. 


Ponderosa pine, 
green ash, 
Siberian 
peashrub, Rocky 
Mountain juniper, 
Russian-olive, 
eastern redcedar, 


Russian-olive, 
common 
chokecherry, 
eastern redcedar, 
silver 
buffaloberry, 
Siberian 
peashrub, lilac. 


Siberian elm, 
ponderosa pine. 


Siberian 
crabapple, 
common choke- 
cherry, eastern 
гедседаг, 
Siberian 
peashrub, 
Tatarian honey- 
suckle, American 
plum, Peking 
cotoneaster. 


Russian-olive, 
common 
chokecherry, 
eastern redcedar, 
silver 
buffaloberry, 
Siberian 
peashrub, lilac. 


Russian-olive, 
common 
chokecherry, 
eastern redcedar, 
silver 
buffaloberry, 
Siberian 
peashrub, lilac. 


1 
' 
һ 
' 
4 
t 
1 
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' 
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1 
i 
Д 
Ц 
' 
t 
' 
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! 
1 
П 
1 
! 
1 
) 
, 
, 
‚ 
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1 
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' 
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! 
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! 
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Ц 
1 
1 
' 
' 
1 
1 
' 
1 
' 
| 
П 
' 
' 
1 
П 
1 
1 
D 
i 
1 
1 
! 
! 
' 
1 
' 
і 
П 
I 
' 
1 
' 
1 
1 
1 


Trees having predict d 20 
—— 


16-25 


Siberian elm------ 


Siberian elm------ 


Green ash, 
ponderosa pine, 
Siberian elm, 
Siberian 
crabapple. 


Golden willow, 
ponderosa pine, 
Black Hills 
spruce, green 
ash. 


Green ash, 
ponderosa pine, 
Siberian elm, 
Siberian 
crabapple. 


Green ash, 
ponderosa pine, 
Siberian elm, 
Siberian 
crabapple. 


26-35 


е -year average heights, in feet, of-- 
МАЛ авс Б ЛА 


Plains 


Soil survey 


cottonwood. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


39 Trees having predicted 20-year average heights, in feet, of-- 
Soil name and | | | 
map symbol | <8 | 8-15 16-25 I 26-35 i >35 
1 П 1 
1 1 
1 
1 


І 

| 
Straw | 

О 
Black Hills Golden willow----- iPlains cottonwood. 
Spruce, Siberian 
crabapple, 
eastern redcedar, 
common choke- 
cherry, lilac. 


Blue spruce, 
green ash, 
ponderosa pine. 


Siberian peashrub, 
American plum. 


40A, 408---------- 
Mondamin 


Siberian elm------ 


American plum, 
lilac, golden 
currant. 


Green ash, 
ponderosa pine, 
Russian-olive, 
eastern redcedar, 
Rocky Mountain 
juniper, common 
chokecherry, 
Siberian 
peashrub. 


53С%: 
Мабек. 


Bowdle----------- 
green ash, 
Siberian 
peashrub, Rocky 
Mountain juniper, 
Russian-olive, 
eastern redcedar. 


Green ash, Siberian elm------ 
ponderosa pine, 

Russian-olive, 

Siberian 

peashrub, eastern 

redcedar, Rocky 


П 
t 
1 
| 
1 
1 
1 
1 
і 
' 
1 
| 
1 
1 
р 
I 
i 
[i 
V 
і 
i 
i 
1 
I 
i 
i 
i 
i 
4 
t 
} 
i 
Ponderosa pine, iSiberian elm------ 

Li 
| 
} 
i 
i 
1 
1 
1 
1 
| 
' 
' 
} 
} 
LI 
1 
3 
' 
i 
i 
LI 
' 
' 
1 
1 
1 
i 
Mountain 1001рег.! 
Li 

! 

1 

1 


Lihen------------ iTatarian 
honeysuckle, 
silver 
buffaloberry, 
lilac. 


Eastern redcedar, {Ponderosa pine, 
bur oak, Siberian) Russian-olive, 
сгађаррје, common| green ash. 
chokecherry, 

Siberian 
peashrub, 
American plum. 


Parshall--------- Plains cottonwood. 


} 
| 
i 
Ц 
! 
} 
American plum, |бодеп willow, 
Peking | ponderosa pine, 
cotoneaster, | Black Hills 
Siberian crab- 1 Spruce, green 
apple, common | ash. 
chokecherry, | 
eastern redcedar,| 
Siberian | 
peashrub, | 
Tatarian honey- | 
suckle. | 
1 
1 


See footnote at end of table. 
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5011 пате апд 
map symbol 


— nr -< F 


5HB#; 
Tansem----------- 


Roseglen--------- 


55А#: 
Parshall--------- 


56D--------------- 
Tansem Variant 


See footnote 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


! 
i <8 
} 


Tatarian 
honeysuckle, 
silver 
buffaloberry, 
lilac. 


Tatarian 
honeysuckle, 
silver 
buffaloberry, 
lilac. 


Tatarian 
honeysuckle, 


Siberian 
peashrub. 


at end of table. 


eastern redcedar, 


1 
' 
1 
П 
1 


1 
1 
1 
П 
О 
{ 
1 
I 
1 
! 
| 
П 
1 
П 
1 
1 
1 
1 
І 
' 
1 
! 
, 
' 
1 
' 
р 
! 
! 
! 
р 
1 
! 
1 
, 
н 
! 
, 
D 
! 
1 
i 
1 
1 
' 
1 
1 
| 
1 
1 
1 
1 
! 
! 
' 
' 
' 
! 
i 
1 
! 
l; 
' 
1 
П 
1 
' 
р 
! 
! 
' 
! 
Д 
О 
' 
1 
! 
1 
a 
1 
, 
^ 
! 
О 
t 
V 
! 
1 
' 
1 
1 
1 
1 
1 
' 
1 
1 
1 
1 
1 
' 
' 
' 
I 
! 
1 
' 
' 
| 
1 
1 
! 
1 
1 
1 
' 
I 
' 
' 


8-15 


Ponderosa pine, 
eastern redeedar, 
Rocky Mountain 
juniper. 


Russian-olive, 
Siberian 
peashrub, common 
chokecherry, 
eastern redcedar, 
Tatarian 
honeysuckle, 
American plum, 
lilac. 


' 
} 
і 
| 
' 
! 
! 
! 
| 
| 
' 
' 
| 
} 
! 
} 
I 
! 
| 
t 
1 
| 
Siberian i 
erabapple, соттоп! 
сћокесћеггу, i 
eastern гедседаг, | 
Peking Н 
cotoneaster, t 
Siberian } 
peashrub, i 
Tatarian i 
honeysuckle, H 
American plum. i 
' 

! 

| 

| 

| 

| 

i 

Ц 

1 

i 

i 

} 

! 

! 

i 

i 

H 

һ 


American plum, 
Peking 
cotoneaster, 
Siberian сгар- 
apple, common 
chokecherry, 
eastern redcedar, 
Siberian 
peashrub, 
Tatarían honey- 
suckle. 


Eastern redcedar, | 
bur oak, Siberian} 
crabapple, common! 
chokecherry, 
Siberian 
peashrub, 
American plum. 


Eastern redcedar, | 
bur oak, Siberian} 
crabapple, common} 
chokecherry, 
Siberian 
peashrub, 
American plum. 


Ponderosa pine, 
Russian-olive, 
green ash, Rocky 
Mountain juniper. 


16-25 


Black Hills 
Spruce, bur 
green ash, 
ponderosa p 
Siberian 
сгађаррје. 


Golden willo 
Black Hills 
spruce, gre 
ash, ponder 
pine. 


Golden willo 
ponderosa p 
Black Hills 
Spruce, gre 
ash. 


Ponderosa pi 


oak, 


ine, 


ЫГ 


еп 
оза 


ч, 
ine. 


en 


ne, 


Russian-olive, 


green ash. 


Ponderosa рі 


ne, 


Russian-olive, 


green ash. 


Siberian elm 


1 
4 
1 
4 
! 
1 
І 
1 
1 
' 
I 
1 
1 
| 
| 
! 
I 
' 
I 
! 
І 
' 
' 
' 
I 
' 
1 
| 
I 
' 
1 
t 
t 
' 
1 
' 
4 
' 
t 
' 
I 
' 
t 
' 
D 
' 
О 
' 
' 
1 
Ц 
' 
' 
' 
' 
' 
1 
' 
І 
1 
1 
i 
1 
“ 
1 
' 
l 
' 
Ц 
1 
1 
1 
1 
П 
1 
1 
І 
I 
I 
I 
1 
' 
' 
' 
1 
' 
' 
' 
1 
1 
1 
! 
! 
1 
[ 
П 
{ 


Soil survey 


26-35 


ted 20-year average heights, in feet, of-- 
一 


Plains cottonwood. 


Plains cottonwood. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Soil name and 


t 
4 
1 1 ! ' 
map symbol } <8 | 8-15 | 16-25 i 26-35 >35 
! 1 I ' 
i 1 р 1 


А ⁄“— K n n O On а 


57А%, 57В": 


peashrub, golden 
currant, American 
plum. 


ponderosa pine, 
eastern гедседаг, 
Rocky Mountain 
juniper, Russian- 
olive, common 
chokecherry. 


t 
Џ 
i 
1 I 1 1 1 
| | | } | 
} i i i | 
Bryant----------- ! --- {Russian-olive, {Black Hills | --- | --- 
i | eastern redcedar,| spruce, ponderosa; i 
| | common | pine, green ash, | | 
! | chokecherry, | bur oak, Siberiani ) 
! | Siberian | сгађаррје. ' | 
H | peashrub, i i | 
! | American plum, | i ! 
! | Tatarian i i ! 
р ! honeysuckle, ! р | 
| 111ас. i i i 
| i i ! i 
Grassna---------- 1 --- ITatarian IGolden willow, i --- {Plains cottonwood. 
i | honeysuckle, } ponderosa pine, | ! 
і | Siberian | Black Hills | } 
| | erabapple, | spruce, green i | 
| | eastern гедседаг,! ash. i i 
1 ! common 1 i } 
! | chokecherry, } i | 
| | Siberian | | | 
| | peashrub, | Н i 
| | American plum, 1 Ї | 
i | Peking i і } 
! | cotoneaster. ! | i 
i } i i i 
57С--------------- | --- IRussian-olive, {Black Hills | --- i --- 
Bryant i | eastern redcedar,| spruce, ponderosa i 
| | common | pine, green ash, | i 
| | chokecherry, ! bur oak, Siberian} i 
i } Siberian } crabapple. | | 
i | peashrub, ' | } 
! | American plum, ! | i 
| | Tatarian ! ! i 
| ! honeysuckle, i ! | 
| | lilac. | | і 
| } | ' i 
58B*: | | ! А ! 
Temvik----------- | --- IRussian-olive, IBlack Hills I --- і --- 
| | Siberian | spruce, bur oak, | | 
| | peashrub, eastern! green ash, ! } 
| | гедседаг, lilac, | ponderosa pine, | | 
I ! Tatarian | Siberian | | 
| | honeysuckle, | crabapple. | H 
| | American plum, H | i 
| | common | р } 
| ¦ сћокесћеггу, } | ! 
П L| ' ! 
! t ' l 1 
Grassna---------- | --- iTatarian {Golden willow, | --- {Plains cottonwood. 
| ! honeysuckle, | ponderosa pine, | | 
! | Siberian | Black Hills | | 
| | crabapple, | spruce, green | ! 
} } eastern redcedar,! ash. | р 
| | common 1 } } 
} | сћокесћеггу, i i i 
| | Siberian | | р 
| } peashrub, | | ' 
} | American plum, | | i 
i | Peking i I i 
! | cotoneaster. | | ! 
' ' ' 
1 1 Џ 1 1 
Bearpaw---------- ILilac, Siberian {Green ash, {Siberian elm------ | --- i --- 
Ц Ц 1 
| | | | 
} } | } 
| ! ! | 
} ! i і 
! i | i 
i i i } 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


rees having predicte -year average heights, Іп feet, of-- 
Soil name and 17 Т 
map symbol ! <8 I 8-15 ! 16-25 | 26-35 ! »35 

1 1 1 

1 1 i 1 

| | | | i 
62---------------- Ї --- {Tatarian honey- IGolden willow, | --- IPlains cottonwood. 

Hamerly | | suckle, Siberian ! ponderosa pine, | | 

| | erabapple, | Black Hills. i I 

| | eastern redcedar,| spruce, green | Е 

f | common choke- | ash. i | 

! | cherry, Siberian | | | 

Ї | peashrub, | ! | 

| | American plum, i i | 

| | Peking | | i 

i | cotoneaster. | i | 

| | | | | 
64---------------- | --- ITatarian {Golden willow, | --- {Plains cottonwood, 

Grassna H | honeysuckle, | ponderosa pine, | | 

| | Siberian | Black Hills | | 

| | erabapple, | spruce, green | | 

| | eastern гедседаг,| ash. | ! 

i | common | | | 

| | chokecherry, H | | 

} | Siberian | | | 

} | peashrub, | | | 

i | American plum, ! | ' 

| | Peking } | } 

! | eotoneaster. | i | 

} ! 1 I Н 
65---------------- ! === ISiberian {Golden willow, | --- {Plains cottonwood. 

Grail i | crabapple, соттоп! ponderosa pine, | | 

| | chokecherry, | Black Hills | | 

} | eastern гедседаг,! spruce, green | | 

| ! Tatarian | ash. | i 

} | honeysuckle, } | } 

| | Siberian } ) i 

1 | peashrub, } | Н 

| | Атег1сап plum, } | | 

} | Peking | | } 

| | cotoneaster. I | | 

i | | | | 

72%; | Н | | | 
Ransloe---2------|Siberian peashrub,;Black Hills iBlue spruce, greeniGolden willow-----iPlains cottonwood, 

| American plum. | spruce, Siberian | ash, ponderosa | | 

| | crabapple, | pine. | р 

| | eastern redcedar,| | | 

} | common | H | 

! | сћокесћеггу, | i I 

| | lilac. | р | 

Harriet. ! } | i | 

I | ! } | 

75%: | | | } | 

Топка. | ! | ! | 

i | | H | 

Nishon. | i i i 

| | 1 | | 

76. | } | ! | 

Parnell | | | i i 

| | | | i 

77%: i | | i | 

Nishon. ( | | } | 

I i | } | 

Heil. ) | | i | 

| | і | ! 

80. i i і | i 

Heil | | | | | 

i | | | | 

82. | ' | | | 

Stirum } | l i | 

| l | i | 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Contínued 


一 n P y —y—F T —h 
Trees having predicted 20-year average heights, in feet, of-- 


Soil name and 
map symbol 


Ц 
1 
1 
П 
i 
1 


ae naving ргестстес с -уеаг average 18288253, іл 250) от 


1 П 
<8 8-15 i 16-25 ! 26-35 >35 
I ' 
1 


一 -一 一 一 一 一 一 


Ranslo 


86. 
Harriet 


87---------------- 
Marysland 


Divide 


Vallers 


99%, 
Pits 


100. 
Parnell 


+ 
' 
) 


! 
i 
1 
Ц 
' 
1 
1 
І 
' 
t 
t 
Џ 
' 
1 
' 
' 
1 
' 
1 
! 


t ' 1 


% 
І I 
' 


eastern гедседаг, 
common choke- 
cherry, 111ас. 


1 
1 
Siberian peashrub,{Black Hills {Blue spruce, greeniGolden willow----- iPlains cottonwood, 
American plum. i spruce, Siberian | ash, ponderosa i ! 
| crabapple | pine. ' ' 
| eastern redcedar ,| ' | 
¦ common | ' | 
} сћокесћеггу, | ' | 
| lilac. | Н і 
} | i | 
' 1 1 ' 
1 1 1 l 
' | р | 
! | i I 
Siberian peashrub, Black Hills {Blue spruce, (Golden willow----- tPlains cottonwood. 
American plum. | spruce, Siberian | green ash, H | 
¦ crabapple | ponderosa pine. | | 
| eastern гедседаг, | | | 
| common choke- | | | 
| cherry, lilac. | i i 
1 1 1 1 
1 i 1 1 
--- iTatarian iGolden willow, i --- IPlains cottonwood. 
| honeysuckle, | ponderosa pine, | | 
| Siberian | Black Hills i i 
' i Ц 
а MET | 
| common ! ! | 
| сћокесћеггу, ! | i 
| Siberian ! і | 
| peashrub, | i i 
! American plum, | | | 
| Peking | i | 
| eotoneaster. | } | 
| | i i 
' 1 ' ' 
' 1 1 1 
i ' Ц ' 
| | | | 
' ' 1 1 
Siberian peashrub, iBlack Hills IBlue spruce, greeniGolden willow----- |Plains cottonwood. 
American plum. | spruce, Siberian | ash, ponderosa | 
! crabapple, i pine. 
' ' 
I l 
' 1 
1 ! 
i | 
' ' 
4 1 
LI 1 
! ! 
' ' 
1 1 
[| 1 
1 ! 
1 1 
1 1 
1 ' 
1 


д 


* See description of the map unit for composition and behavior characteristios of the map unit. 
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[See text for definitions of "good," "fair," "poor," and "very poor." 


Soil was not rated] 


ix | Potential for habitat elements 1 Potential as habitat Ғоғ-- 
Soil name and | ї | T | H | ї 
тар зутбој | Grain | Grasses | herba- {Hardwood | Wetland | Shallow {Openland | Wetland {Rangeland 
land seed | and | ceous | trees | plants | water (wildlife | wildlife | wildlife 
| crops | legumes | plants | ! | агеаз | | | 
1 ! І 1 1 1 V 1 ! 
| ! | | ! i | i 
ЗА, 3B------------ | Ра1г iFair 1Good iPoor IVery pooriVery pooriFair (Үегу poor 10004 
Bowdle } i | | i i i і | 
| | | | | i | i i 
5А---------------- {Good {Good {Fair |боод Very poor|Very pooriGood (Үегу poor (Еаїг. 
Bowbells i i i i i i | ! ! 
| i ! | } | | } ' 
5В---------------- 10004 {Good 10004 1Good ІМегу poor|Very pooriGood iVery poor Good. 
Bowbells | | | | Н | I } 
! i i | } i i ! H 
6--------------..- !Good 10004 {Good {Good iVery poorVery poor Good |Уегу poor 10004. 
Arnegard ! i | ) i і | } | 
! | | | | ! | } | 
(--есеескс-ишешеше 1Good 1Good {Fair 1Good {Poor {Poor Good i Poor iFair. 
Bearden | } | i | i | I | 
i | i | | | | } | 
----------------- iGood {Good 10004 {Good iVery pooriVery poor Good iVery poor (0004 
Rentill | i | | i Н ! i i 
| i | i i H | | } 
9Д-----е---------- \Good {Fair {Соса {Fair iVery poor {Very poor |боод iVery poor Good. 
Bearpaw | i } | | | } | 
| } | | | i ) | | 
98-----------.... {Fair iFair (0004 (Еајг 1Чегу pooriVery pooriFair }Уегу poor iGood. 
Bearpaw | | i i } i i i i 
| } | | ! | i i i 
9С---------------- {Poor {Fair ! Good {Fair Very pooriVery poor | Poor iVery poor |Good. 
Bearpaw | } | | i ! | | | 
| i } | i | | | i 
ا0‎ {Poor Fair {Poor {Poor iVery pooriVery pooriPoor |Уегу poor |Роог 
Brantford | i | i i | i | | 
| i } i i i | i i 
11A*: i | | i } } i | i 
Bearpaw- --------- iGo од IFalr 1Good | Разг | Уегу pooriVery pooriGood {Very poor 10004, 
i | } і | ! } ! I 
Greenway--------- 10004 10004 Good 10004 |Уегу pooriVery poor 0004 |Уегу poor 10004. 
| | | } | | | i 
11B*: ! } | | i i | | 
Bearpaw---------- {Fair Fair !Good Fair Very poorVery poor!Fair Very poor 10004 
i } i | i Н ! | | 
бгеепиау---------- 10004 {Good {Good 10004 {Very роог |Үегу poor Good iVery poor 10004. 
I 1 | | || ! | | 
13E*: i | i i | i i i i 
2аһ1------------- {Very poorjFair | Ра1г | Poor |Уегу pooriVery pooriVery pooriVery poor Fair. 
| | i i i } } | Н 
Kloten----------- Very pooriVery poor|Fair [Poor {Very pooriVery pooriVery pooriVery poor јЕаћг. 
! | | Н | | ! } 
14р --------------- |Џегу роог!Уегу роог!боод {Poor iVery pooriVery pooriVery роог ! Тегу poor {Good. 
Vida | | } i | i і i } 
i | | | | | ! | | 
15А#, 158%: і | | } | | | i i 
Williams--------- 100 04 10004 10004 10004 iVery pooriVery poor Good iVery poor 10004, 
) | | i i | i | i 
Bowbells--------- 10004 1Good | Разг {Good {Very pooriVery poor {Good (Very poor {Fair 
i | | і | | | | | 
150%: | | i р р | | i | 
Williams--------- iFair 1 Good {Good 10004 |Уегу poor|Very poor {Good iVery poor {Fair 
| | | | | i t | } 
Bowbells------ ---- (Good | Good iFair {Good iVery pooriVery poor Good iVery poor {Fair 
i | | i i | | | } 
16A*, 16B*: i ! | | | | i i i 
Williams--------- 10004 Good 10004 10004 | Уегу poor | Уегу poor [Good (Very poor jGood. 
i і i i | ! | i i 
Bowbells--------- Good {Good {Fair iGood iVery poor!Very pooriGood {Very poor {Fair. 
| | | } i I i i i 
Tonka------------ [Poor {Poor {Fair {Poor {Fair {Fair {Poor iFair ІҒаіг. 
i | } i | | i | 


TABLE 8.--WILDLIFE HABITAT POTENTIALS 


See footnote at end of table. 
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Absence of an entry indicates that the 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 
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1 otentia or ha at elements | otential аз ha a or-- 
Soil name and Т T Wild 1 1 Т Т H 
map symbol Grain Grasses | herba- Hardwood Wetland Shallow jOpenland Wetland Rangeland 
and | ceous trees plants water jwildlife wildlife wildlife 
| | 


16С%: ! 
Williams---------- !Good 
! 
Bowbells---------- боса 
H 
' 
Parnell--------- --1Үегу 
' 
1 
178%: i 
Vida-------------- 10004 
H 
Ц 
Williams---------- !Fair 
! 
11658: ! 
Уіда-------------- !Poor 
' 
' 
Williams---------- !Fair 
H 
1 
Bowbells---------- 'Good 
H 
t 
170%; ! 
Vida-------------- ‘Poor 
H 
L 
2аһ1-------------- {Very 
H 
' 
17Е% ; ! 
Үійа-------------- ‘Very 
1 
1 
Zahill------------ {Very 
% 
! 
18А* : | 
Williams---------- 10004 
! 
! 
Niobell----------- 'Fair 
t 
I 
20A, 20В----------- {Poor 
Lehr ! 
! 
! 
2 138: I 
Cavour------------|Poor 
4 
t 
Miranda----------- {Very 
| 
224: ! 
Niobell----------- ‘Fair 
! 
Мігапда-----------!Уегу 
1 
1 
23А---------------- {Poor 
Noonan Variant ! 
1 
í 
24%; ) 
Niobell----------- Fair 
I 
No опап- ----------- ‘Poor 
1 
1 
25%; н 
Miranda------- ----!Уегу 
1 
1 
Heil-------------- 1Үегу 
! 
k 
26%: | 
Cresbard---------- \Fair 
1 
! 
Cavour- ----------- 1Poor 


} 
} 
{апа seed 
V 
1 
1 


' 
poor (Poor 


Good 
Good 
Good 
Good 
Good 
Good 
Fair 


poor 


1 
I 
' 
1 
1 
1 
, 
I 
1 
1 
' 
1 
1 
I 
1 
! 
1 
1 
1 
1 
' 
t 
р 
І 
1 
1 
П 
О 
' 
1 
iFa 
| 

' 


I 
poor|Fair 
1 


1 
роог | Разг 
' 


1 
роог | Уегу 
1 


I 
poor Poor 
' 


Fair 


Poor 


See footnote at end of table. 


poor 


poor 


poor 


Good 
Fair 
F 


air 


Good 
Good 
Good 
Good 
Fair 
Good 
Fair 


ood 


G 
Fair 


Good 
Good 
Poor 
Poor 
Poor 
Good 
Poor 
Poor 
Good 
Poor 
Poor 
Poor 
Good 
P 


1 
! 
1 
1 
| 
l 
1 
І 
1 
I 
1 
I 
' 
l 
' 
1 
' 
1 
1 
р 
4 
1 
1 
1 
t 
t 
1 
! 
' 
l 
, 
1 
, 
р 
! 
Џ 
' 
1 
П 
Џ 
! 
1 
1 
1 
! 
) 
1 
1 
1 
1 
' 
' 
Ц 
1 
1 
1 
1 
1 
' 
1 
t 
1 
4 
1 
' 
' 
H 
I 
} 
' 
' 
' 
Ц 
1 
І 
' 
1 
' 
' 
! 
上 
1 
I 
1 
1 
' 
' 
' 
' 
' 
' 
' 
1 
' 
1 
1 
1 
' 
1 
4 
1 
' 
1 
' 
1 
[| 
1 
1 
1 
LI 
上 
4 
Џ 
H 
1 
' 
' 
' 
“ 
' 
1 
4 
1 
' 
1 
Ц 
' 
|Роог 
1 

1 


poor |Мегу 
Li 
t 
poor i Very 
| 


iFair 
1 
i 
poor | Very 
t 
I 
poor i Very 
1 
| 
poor |Мегу 
1 


i 
poor i Very 
1 


І 
pooriVery 
1 


Ц 
роог | Уегу 
! 


V 
pooriVery 
' 

! 
pooriVery 
1. 


J 
poor Very 
1 


poor | Уегу 
| 
Џ 
poor | Very 
, 


! 
poor і Уегу 
I 
1 
1 
1 
! 

i 


poor | Very 
Ё 
! 

poor {Very 
1 
1 


' 

J 
pooriVery 

| 


pooriVery 
' 


1 
pooriVery 
1 
1 


pooriVery 
H 


t 
pooriVery 
! 


Ц 
poor Very 
' 


t 
iFair 


' 
pooriVery 
4 


1 

poor {Very 
' 
Ч. 


Џ 
poor Good 
1 


Џ 
poor Good 
1 


poor | Good 
! 


Ц 
poor i Good 
у 


1 
pooriFair 
1 
1 
poor 0004 
+ 


t 
poor {Good 
1 


! 
poor i Poor 
' 

' 
poor Very 
LI 
1 


pooriVery 
poor {Very 
| 
poor Good 
poor {Fair 


' 
poor {Poor 
' 


poor | Роог 
1 


1 

poor {Very 
t 
1 


poor jFair 
' 


' 
poor Very 
' 

1 
pooriPoor 
' 

' 


роог(Еаїг 
1 


' 
poor І Роог 
+ 
! 


poor | Үегу 
^ 
1 
| Уегу 
| 
I 
pooriFair 
' 
' 


poor {Poor 
' 
' 


ery 


poor Very 


pooriVery 
і 


1 
pooriVery 
1 


егу 


егу 


< < < 


ery 


ery 


у 
poor Very 


poor i Very 
1 


1 
pooriFair 
1 
1 


Уегу 
ү 


' 
О 
| 
| 
| Уегу 
1 

l 


poor 


poor 


poor 


poor 
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Soil name and 


1 

Џ 
мар symbol | Grain 

land seed 
| crops 
| 
i 

27B*: 

Lehr-------------- {Poor 


29%; | 


Exline------------ Very 
1 
1 
Harmony----------- !Good 
1 
1 
30*: | 
Letcoher--2--------- |Poor 
I 
Parshall---------- Fatir 
1 
1 
31----------------- !Good 
Harmony ! 
1 
1 
328: ! 
Harmony----------- Good 
і 
Ехііпе------------ [Very 
V 
37----------------- | Уегу 
Straw | 
| 
38----------------- {Poor 
Regan || 
1 
404---------------- 10004 
Mondamin Н 
' 
1 
408---------ПгГ. --iFair 
Mondamin ! 
! 
! 
4 305: H 
Маһек----------- --!Хегу 
' 
1 
Вои41е------------ {Fair 
1 
ЦЦр---------------- IVery 
Wabek ! 
! 
! 
1588: ! 
Wabek------------- | Very 
Lehr-------------- | Poor 
1 
1 
52B*: | 
Lihen------------- Poor 


Parshall----------|Fair 
1 
Ц 


52D---------------- {Very 
Lihen | 
Y 
i 
548%; 
TansemszesexacsesclGgod 
! 
! 
Roseglen---------- (0004 
' 
I 
55А%; | 
Parshall---------- {Fair 
1 
1 
Та11у------------- (Fair 
“ 
i 
55В---------------- |Fair 
Tally 


poor 


poor 


TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 


air 


F 
Fair 
F 


{Very 
i 


!Good 
Poor 
Fair 
Fair 


' 
! 
' 
' 
! 
1 
! 
t 
! 
t 
[ 
1 
' 
Ц 
П 
1 
1 
1 
| 
1 
1 


Potential for habitat elements 


I 

| Grasses | herba- 
| and ceous 
| legumes plants | 
| 

| 

| Разг Роо 

' 

' 

{Fair Good 

| 

' 


poor 


poor | Very poor i Poor 
1 1 


1 
{Fair 
|| 


t 
1Good 
! 


1 1 
poor Very роог!Роог 


poor 


4 
[Very 
' 


See footnote at end of table. 


poor | Poor 
i 
t 
| Poor 
i 
{Good 
| 
1Good 


Fair 


1 
{Hardwood 
| trees 


Soil survey 


Potential as habitat for-- 


1 
| Wetland | Shallow jOpenland | Wetland 
| plants | water jwildlife | wildlife 
! | areas | i 
1 Џ Џ 1 
1 ' ! ' 
1 1 1 і 
i i ' | 
iVery poorjVery poor {Poor iVery poor 
i i 
‘Very poor|Very poor {Fair |Уегу poor 
' 1 1 ' 
' l 1 ' 
| | | | 
iVery роог | Уегу poor|Very poor |Үегу poor 
| | ' I 
|Уегу роог|Уегу poor Good |Уегу роог 
Ц Ц 1 ' 
l I 1 ! 
i | | i 
'Уегу роог|Уегу роог|Роог |Уегу роог 
' ' ' ' 
П 1 1 ' 
1їегу pooriVery pooriFair {Very poor 
| I I ' 
|Уегу pooriVery poor Good iVery poor 
' ' 1 ! 
! | | | 
I i I } 
{Very pooriVery pooriGood ІУегу poor 
' 1 1 ! 
1 1 1 Џ 
iVery pooriVery pooriVery pooriVery poor 
' ' ' ' 
, 1 Џ ! 
Very poor Poor | Poor iVery poor 
| I | | 
iFair {Fair {Poor iFair 
| } | i 
| і I | 
Very pooriVery pooriGood |Уегу poor 
i | | 
| | Н | 
| Уегу pooriVery pooriFair |Уегу роог 
' 1 ' H 
| | | | 
! 1 1 1 
| | i i 
ІМегу роог | Үегу poor|Very роог | Үегу poor 
1 LI 
1 t 
гэн pooriVery роог(Еаїг Very poor 
LI t 
1 i 
|Уегу poor|Very poorjVery poor|Very poor 
' t ' ' 
| | ! ! 
| | | i 
iVery poor [Very poor|Very poor|Very poor 
' | i i 
| Уегу poor|Very poor {Poor |Уегу роог 
! 1 ' 
| | | | 
Very pooriVery роог!Роог iVery poor 
р | | | 
Very paor ren poor і Fair Very poor 
i | | 
Very poor Very poorVery poorVery poor 
i i i ! 
l | || i 
} | | i 
IVery pooriVery poor (0004 |Уегу poor 
| i | i 
|Уегу pooriVery poor Good iVery poor 
' 1 
| | | | 
|Уегу pooriVery pooriFair |Уегу роог 
` 1 1 t 
Ц 1 1 I 
IVery poorlVery pooriFair Very poor 
| | | i 
IVery pooriVery pooriFair | Уегу poor 
1 1 
1 ! 
1 ' 
1 1 


' 
1 


1 
{Rangeland 
wildlife 


Poor. 
Good. 
оо 


Роо 
Good. 


Good. 
Good. 
G 


ood. 


Good. 
Poo 


Fair. 
Fair. 


Good. 


Poor. 
Good 
Poor. 


Poor. 
Poor. 
Good. 
Good. 
Е 


air. 


ood. 


G 
Good. 


Good. 
Good. 
G 


) 
i 
上 
' 
I 
| 
| 
4 
1 
і 
і 
! 
i 
| 
} 
i 
i 
і 
| 
} 
| 
} 
| 
| 
| 
| 
' 
| 
14 
! 
! 
1 
| 
| 
| 
' 
| 
1 
! 
| 
IGood. 
' 
| 
I 
| 
| 
1 
1 
| 
i 
| 
і 
| 
I 
I 
1 
! 
| 
1 
| 
} 
} 
| 
i 
t 
1 
} 
| 
| 
1 
1 
i 
| 
| 
| 
| 
| 
|бооа. 
! 
| 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 


ог-- 


Potential as habitat 


elements 


al for habita 


Poten 


[ 
1 
Ц 


Shallow !Ореп1апа 


{Rangeland 


wildlife | wildlife 
' 
1 


Wetland 


1 
i 
' 
О 


wildlife 


water 
areas 


etland 


W 
р 


lants 


herba- 
ceous 


{Hardwood 


| trees 
1 
1 


lants 


Soil name and 


Grasses 


map symbol 


and 
legumes 


Good. 
Good. 
| Fair. 
Fair. 
Fair. 
Fair. 


}Уегу poor 10004. 


10004. 
(Еаїг. 
iFair. 
1 
1 
1Good 


П 
! 


Fair. 


Very poor 


Very poor 
Very poor 
Very poor 


Poor 
Fair 


iVery poor 
Fair 


iVery poor 
{Very poor 
i 


IFair 


IVery pooriFair 
' 
: Ра1г 


{Poor 
iVery роог(Еаїг 


( 
І 


ІРоог 
Very pooriPoor 
1 


1 
' 
1 
Very pooriVery poor |Џегу poor | Very poor 
| 
|Уегу poor|Fair 
! 
' 
1 


Very pooriFair 
' 


Good 
Fair 
Poor 
| Poor 
Poor 
|Уегу poor 
Poor 


10004 


Very роог | Тегу poor (0004 


{Very poor|Very pooriGood 


1 
І 
|Уегу pooriVery pooriGood 
t 
l 
П 
1 
i 
! 


{Poor 
{Poor 
Fair 
Poor 


1 
1 
1 
1 
t 
1 
| 
Very poor!Very poor {Good 
1 
1 
} 
| 
| 
' 
1 
' 
1 
i 
{Very pooriVery poor|Fair 
1 
V 
1 
1 
1 
t 


Very роог!Мегу pooriGood 

Very pooriVery poor iGood 

Very pooriVery poor Good 
t 


{Very pooriVery poor {Good 
Li 

IPoor 

{Poor 

Fair 

Poor 


П 
i 
1 
1 


Роог 
Good 
Good 


{Fair 
Fair 
Fair 


Poor 
Fair 


1 
1 
' 
56D----------------|Very роог|Еаїг 
H 
! 
i 
i 
Very poor Poor 
О 
| 
р 
i 
! 
i 
' 
1 
' 
1 
i 


V 
1 
' 
Fair i Good 
| 


Very poorjPoor 


Poor 


Heil--------------|Very pooriPoor 


' 
t 


80-----------------|Уегу poor {Poor 
1 


i 
} 
1 


Вгуапї------------10004 


H 
上 
йга88Па------.-....0004 


57B* 


Grassna-----------iGood 


! 
! 
57C---~------------~-!Fair 


Bryant 
58B*: 


1 
' 


Nishon------------iPoor 


T6-----------------|Very poor | Poor 


Рагпе11 


77%; 


Gr аззпа-----------!Соойа 


Веаграџ-----------| Рајт 


62- ----------------1Good 


Hamerly 


Harriet-----------|Very poor {Poor 
1 


See footnote at end of table. 


Ranslo------------|Fair 
Nishon------------|Poor 


Ranslo 


65-----------------10004 
Heil 


Grail 
88-----------------|Fair 


ТопКа-------------|Роог 


82----------------- 
85----------------- 
86----------------- 
Harriet 
87----------------- 
Marysland 


Temvik------------!Good 
Stirum 


Tansem Variant 
Bryant------------|Good 


STA: 
Gr аззпа 


Divide 


72*: 
T58: 


Parnell 


Very poor{Very pooriVery poor 
| 


152 Soil survey 
TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 
шэн Т Potential for habitat elements | Potential as habitat for-- 
Soil name and | | T Wild 1 1 T T T T 
map symbol | Grain | Grasses | herba- Hardwood | Wetland | Shallow l|Openland | Wetland  jRangeland 
land seed | and | ceous | trees | plants | water {wildlife | wildlife | wildlife 
| erops | legumes | plants | | | areas | | | 
! ! ! | | | ! | 
97----------------- |Мегу pooriPoor Fair | Poor {Fair | га1г |Уегу pooriFair Fair. 
Regan i | | | I | | | | 
| } | | | I ' | } 
еее IPoor {Poor Fair Good Fair {Fair {Poor iFair iFair. 
Vallers | i | | I | } I i 
I I | | | } | ! 
99%. 1 } | | I } } I I 
Pits р } i i ! i i | I 
| f i р i } i | i 
цэгээ us iem OY poor} [Good 15998 |Уегу poor [Good |Уегу poor. 
| i 1 | i 
і | ! | | i 


i | ) | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. Зее text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


frost action. 


П i 
I J 1 1 
5011 пате апа | Shallow i Dwellings i Dwellings H Small I Local roads 
map symbol i excavations i without Ї with | commercial | and streets 
i i basements } basements ! buildings 
| О 1 ' 1 
| i i i | 
ЗА---------------- } Зеуеге: iSlight----------- 1 $11806---------- 1311516 ---------- (Slight. 
Bowdle i cutbanks cave. | | I ! 
| | | i р 
3B---------------- (Severe: iISlight--------- -lSlight---------- ‘Moderate: Slight. 
Bowdle | cutbanks cave, ! | | slope. | 
i i } } | 
5А---------------- |Мойегабе: | Зеуеге: {Severe: Severe: Severe: 
Bowbells | wetness, ¦ floods. ¦ floods. | floods. | low strength, 
| floods. i i I | floods, 
р Ї | | | frost action. 
| i i i ! 
5В---------------- iSlight---------- | Модегафе: |Moderate: ! Модегаќе: | Зеуеге: 
Bowbells i 1! shrink-swell. | shrink-swell. | shrink-swell, | low strength. 
| | | | stope. | 
1 1 1 ' Ц 
6----------------- iSlight---------- |Модегаће: IS1ight---------- Moderate: | Зеуеге: 
Arnegard | 1 shrink-swell. | | shrink-swell. | low strength. 
' ' ' ' ' 
l 1 } ' ' 
17----------------- iSevere: | Moderate: Severe: Moderate: | Severe: 
Bearden | wetness, } wetness, | wetness. | wetness, i low strength, 
) | shrink-swell. | | shrink-swell. | frost action. 
' 1 1 ' ' 
} 1 ' 1 Ц 
8----------------- ISlight---------- | Зеуеге: | Severe: | Зеуеге: |} Зеуеге: 
Rentíll | | shrink-swell. | shrink-swell. | shrink-swell. { low strength, 
I i ! | | shrink-swell. 
i i i i i 
9А, 9B, 9С-------- | Модегаке: | Зеуеге: Severe: Severe: Severe: 
Bearpaw ¦ too clayey. | shrink-swell. I shrink-swell. | shrink-swell. | low strength, 
| | H Н | shrink-swell. 
i i i i | 
10---------------- | Зеуеге: ISlight----------- iSlight---------- {Slight---------- 15118 1%. 
Brantford ! eutbanks cave. ! ! ! i 
1 
11A*, 118%; | | ! | I 
Bearpaw---------- |Moderate: |} Зеуеге: | Зеуеге: iSevere: |Severe: 
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength, 
i i ! i | shrink-swell. 
| | } } i 
Greenway--------- | Moderate: i Moderate: i Severe: | Severe: | Зеуеге: 
| too clayey. | shrink-swell. | shrink-swell. 1 shrink-swell. | low strength. 
eT | | | | | 
» ' 
H ' 1 V 1 1 
Zahl----- -------- | Модегаее: (Moderate: Moderate: Severe: Severe: 
¦ slope. | shrink-swell, | slope, | slope. | low strength. 
I ! slope. і shrink-swell. } | 
i | | | i 
Kloten----------- | Зеуеге: | Зеуеге: | Зеуеге | Зеуеге: | Зеуеге: 
| depth to rock, | slope. | depth to rock, | slope. | slope. 
! slope. ! | slope. ! I 
l , 1 4 1 
1Ш)--------------- iModerate: | Moderate: | Moderate: | Зеуеге: } Зеуеге; 
Vida i slope, | shrink-swell, | slope, | slope, | low strength. 
| large stones. | slope, | shrink-swell, | large stones. 
| | large stones. | large stones. i | 
4 ' ' ' ' 
15А%; | ! | ! I 
Williams--------- iSlight---------- Moderate: ‘Moderate: Moderate: Severe: 
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength. 
i | t ' ! 
Bowbells--------- | Moderate: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
wetness, | floods. | floods. | floods. | low strength, 
floods. | ' i | floods, 
| i і i 
| | i ! 


See footnote at 


end of table. 
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наны араны лнэ лийр ур улирлыг 


Soil name and 
map symbol 


15B*, 15С%: 


Williams--------- IS1ight---------- 
| 
i 
Bowbells--------- (Moderate: 
| wetness, 
| floods. 
р 
164%: i 
Williams--------- iSlight---------- 
| 
Bowbells--------- iModerate: 
| wetness, 
| floods. 
| 
Tonka---------- --і15еуеге: 
| ponding. 
| 
' 
i 
16B*: | 
№11 11атз- -------- 1 $1181 6---------- 
1 
| 
| 
Bowbells--------- ‘Moderate: 
| wetness, 
} floods. 
1 
1 
| 
Tonka------------ Severe: 
¦ ponding. 
! 
| 
| 
1668: } 
№111 1атз--------- 151441---------- 
t 
| 
I 
Bowbells--------- | Moderate: 
| wetness, 
| floods. 
П 
| 
Parnell---------- | Зеуеге; 
| ponding. 
| 
I 
1TB': | 
Vida------------- iSlight---------- 
1 
І 
| 
М1 1 11атз--------- ISlight---------- 
1 
1 
' 
1 
| 
170%: | 
Vida------------- iModerate: 
slope. 


See footnote 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


1 
| 
| excavations 
l 
1 


at end of table, 


1 

| Dwellings 
1 without 
i basements 
' 
' 
1 


Moderate: 
| shrink-swell. 


{Moderate: 
shrink-swell. 


Severe: 
floods. 


ponding, 


1 

1 

' 

t 

4 

t 

' 

Li 

' 

1 

' 

' 

| 

| Зеуеге: 
1 

1 

| shrink-swell. 
H 
t 
' 
[] 
П 
1 
i 


IModerate: 
| shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


i Moderate: 
shrink-swell. 


т 
о 
5 
а. 
~ 
5 
o 


| shrink-swell. 
| 


| Модегафе : 
| shrink-swell. 


' 

1 

| 

Moderate: 
shrink-swell. 


о 
Sshrink-swell, 
8 


I 

| 

} 

| 

| Moderate: 
H 

1 

| slope. 
| 


Dwellings 
with 
basements 


Moderate: 
shrink-swell. 


Severe: 
floods. 


Moderate: 
shrink-swell. 


Severe: 
floods. 


Severe: 
ponding, 
Shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 


e 
floods. 


ponding, 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
floods. 


Severe: 
ponding, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 


1 
} 
| 
! 
k 
t 
| 
' 
| 
Ї 
| 
, 
3 
! 
! 
| 
П 
I 
} 
1 
| 
1 
1 
! 
1 
1 
1 
| 
1 
| 
4 
і 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
Н 
| 
| 
' 
' 
ISevere: 
' 
| 
! 
t 
| 
| 
4 
' 
i 
i 
} 
i 
| 
} 
} 
! 
! 
} 
i 
| 
| 
| 
i 
і 
+ 
' 
| 
| 
} 
| 
} 
i 
i 
! 
! shrink-swell. 
I 


! 

| Small 

| commercial 
| buildings 


Moderate: 
shrink-swell, 
slope. 


Severe: 
floods. 


Moderate: 
shrink-swell. 


Severe: 
floods. 


Severe: 
ponding, 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
floods. 


| 

} 

} 

} 

} 

| 

} 

i 

} 

1 

| 

1 

} 

! 

1 

+ 

1 

Ї 

| 

1 

1 

, 

上 

| 

| 

| 

1 

| 

1 

l 

1 

| 

1 

l 

1 

1 

1 

І 

П 

1 

| 

| 

| Земеге: 
| ponding, 
| shrink-swell. 
| 
| 
| 
1 
1 
i 
i 
i 
i 
i 
i 
i 
| 
| 
i 
1 
1 
} 
} 
i 
| 
1 
1 
% 
1 
} 
| 
i 
Ц 
| 
| 
} 
| 
} 
i 


Moderate: 
shrink-swell, 
slope. 


Severe: 
floods. 


Severe: 
ponding, 
зїїг 10К-8ме11, 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
Slope. 


vere: 
lope. 


о 
ао 


Soil survey 


Local roads 
and streets 


Severe: 


e 
low strength. 


Severe: 
low strength, 
floods, 
frost action. 


Severe: 
low strength. 


Severe: 
low strength, 
floods, 
frost action, 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 


e 
low strength. 


Severe: 
low strength, 
floods, 
frost action. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
low strength. 


Severe: 
low strength, 
floods, 
frost aotion. 


Severe: 
ponding, 
low strength, 
frost action. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 
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Soil name and | Shallow 
map symbol H excavations 
) 
! 
i 
17С%: Џ 
Williams-------- (Moderate: 
| slope. 
1 
| 
Bowbells-------- iModerate: 
| wetness, 
| floods. 
| 
17D*: ! 
Vida------- ------ | Модегафе: 
! slope. 
| 
Zahl------------ | Moderate: 
} slope. 
у 
' 
} 
17E* і 
Vida------------ | беуеге: 
| slope, 
H 
1 
Zahill---------- | Зеуеге: 
| Slope. 
4 
1 
1844; } 
Williams---------iSlíght---------- 
' 
| 
Niobell--------- ISlight---------- 
' 
! 
| 
20А-------------- | Зеуеге: 
Lehr | cutbanks cave. 
' 
3 
20В-------------- iSevere: 
Lehr | cutbanks cave. 
| 
21A*: | 
Cavour---------- Moderate: 
| too clayey. 
| 
Miranda--------- 181141 ---------- 
' 
| 
22A*: I 
Niobell--------- ISlight---------- 
' 
| 
| 
Miranda--------- ISlight---------- 
! 
| 
23А-------------- | Зеуеге: 


Noonan Variant 


2544; 


Міоһе11--------- 


Моопап---------- 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


| eutbanks cave. 


!Slight---------- 
| 


See footnote at end of table. 


Dwellings 
without 
basements 


Moderate: 
shrink-swell, 
slope. 
Severe: 


e 
floods. 


1 
} 
Е 
i 
1 
| 
| 
| 
1 
| 
4 
т 
1 
| 
} 
| 
1 
1 
1 
| 
| Модегафе: 
| shrink-swell, 
| slope. 
1 
1 
Moderate: 
т 
| 
1 
i 
| 
} 
i 
| 
i 
! 
П 
' 
1 
| 
Ц 


shrink-swell, 
slope. 


| shrink-swell. 
' 

1 

IModerate: 

| shrink-swell. 


| shrink-swell. 
! 

| 

Moderate: 

} shrink-swell. 
% 
! 
IModerate: 

1 shrink-swell. 


| Moderate: 
! shrink-swell. 
' 

| 

Moderate: 
shrink-swell. 


Н 

' 

! 

ISlight----- — 
1 

| 

iSlight ---------- 
1 

' 

| 

Severe: 

| shrink-swell. 

4 

! 

|Модегађе: 


Dwellings 
with 
basements 


vere: 
loods. 


"0 


о 
slope, 
8 


slope, 
shrink-swell. 


Moderate: 
Sshrink-swell. 


Moderate: 


1 

í 

1 

| 

1 

1 

| 

І 

t 

| 

| 

і 

| 

| 

| 

| 

} 

| 

i 

| 

| 

| 

1 

1 

} 
IModerate: 
' 

| 

' 

} 

4 

1 

} 

П 

! 

i 

' 

V 

| 

| 

i 

| 

' 

t 

! 

! shrink-swell. 
4 
| 
t 
1 


derate: 
hrink-swell. 


= 
шо 


derate: 
hrink-swell. 


= 
ao 


derate: 
hrink-swell. 


= 
ao 


Moderate: 
shrink-swell. 


ISlight---------- 
' 


1 

Ї 

i 
Moderate: 
| shrink-swell. 
О 

' 

' 

i 

i 

1 

4 

t 


derate: 
hrink-swell, 


= 
ao 


Small 
commercial 
buildings 


Moderate: 
Shrink-swell. 


Moderate: 
Shrink-swell. 


! 
!Moderate: 
slope. 


Severe: 
shrink-swell. 


' 
I 
' 
1 
1 
1 
! 
i 
| 
i 
Moderate: 
| shrinkeswell. 
' 
! 
% 
1 
t 
1 
| 
| 
! 
1 
1 


Moderate: 
shrink-swell. 


Moderate: 


shrink-swell. 
' 
' 


1SL1ght----~--~-- 


derate: 
hrink-swell. 


= 
ao 


derate: 
hrink-swell. 


= 
ао 


Local roads 
and streets 


Severe: 


e 
low strength. 


Severe: 
low strength, 
floods, 
frost action. 


Severe: 
low strength. 


Severe: 


e 
low strength. 


Severe: 
s 


5 


Moderate: 
low strength, 
frost action. 


-iSlight. 


Se 
low strength, 
shrink-swell. 
Severe: 
low strength. 


Moderate: 
low strength, 
f 


rost action. 


Severe: 
low strength. 


1 
' 
1 
' 
Џ 
1 
П 
Ц 
' 
1 
1 
1 
t 
I 
1 
1 
1 
1 
| 
1 
! 
' 
1 
1 
1 
' 
1 
f 
1 
П 
1 
n 
1 
П 
1 
1 
1 
i 
I 
П 
Ц 
' 
' 
3 
1 
1 
! 
! 
1 
П 
1 
' 
' 
' 
1 
П 
i 
' 
' 
' 
1 
' 
1 
, 
1 
Д 
1 
' 
1 
' 
1 
' 
1 
' 
' 
П 
1 
' 
V 
| 
1 
' 
' 
П 
1 
Д 
1 
' 
Ц 
1 
1 
' 
1 
П 
| 
' 
' 
' 
' 
Н 
l 
1 
1 
| 
1 
! 
! 


1 
-- | Moderate: 


frost action. 


Moderate: 
low strength, 
frost action. 
Severe: 


| 
| 
H 
' 
| 
i 
1 
1 
1 
' 
ise 
1 low strength. 
| 


155 


156 


Soil name and 
map symbol 


25%; 
Miranda---------- [Slight---------- 
' 
i 
Heil------------- Severe: 
| ponding. 
Ц 
| 
i 
26*: | 
Cresbard--------- | Модега*е: 
| too clayey. 
' 
| 
Cavour----------- | Moderate: 
| too clayey. 
р 
| 
278%: | 
Lehr------------- ISevere: 
| cutbanks cave, 
| 
Bowdle----------- | Земеге: 
| cutbanks cave. 
|| 
i 
29%: I 
Exline----------- | Moderate: 
| too clayey, 
| wetness. 
1 
1 
Harmony---------- [Slight---------- 
i 
р 
1 
i 
30*: i 
Letcher---------- {Moderate: 
| wetness. 
} 
Parshall--------- {Severe: 
| eutbanks cave. 
1 
! 
31---------------- |Slight---------- 
Harmony i 
' 
| 
32*: | 
Harmony---------- {Slight---------- 
1 
1 
| 
} 
Ех 11пе- ---------- 1Moderate: 
| too clayey, 
| wetness. 
1 
1 
37---------------- IS1ight---------- 
Straw } 
' 
' 
38---------------- | Зеуеге: 
Regan | wetness, 
Ц 
| 
| 
40A, 10В---------- IS1ight---------- 
Mondamin 


See footnote 


TABLE 9.--BUILDING SITE DEVELOPMENT- -Continued 


Shallow 
excavations 


4 
I 
' 
1 
1 
1 


at end of table. 


Dwellings 
without 


1 
' 
' 
' 
1 
1 basements 
! 
' 
' 
' 
1 


Зеуеге: 
ponding, 
8 


hrink-swell. 


vere: 
hrink-swell. 


ao 


| Зеуеге: 
| shrink-swell. 


vere: 
hrink-swell. 


ao 


floods, 


Dwellings 
with 
basements 


Moderate: 
shrink-swell. 


1 

р 

1 

Џ 

і 

t 

1 

} 

i 

} 

! 

| Зеуеге: 
| ponding, 
| shrink-swell. 
! 

| 

1 

1 

і 

i 

! 

i 

Ц 

V 

i 

, 

1 

| 

i 

| 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


fSlight--------- =< 
' 


1 
IS1light--------- ZR 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
Sshrink-swell. 


| wetness, 
| shrink-swell. 


IS81ight------- яжиж 


Moderate: 
shrink-swell. 


derate: 
hrink-swell. 


= 
no 


vere: 
loods. 


> 0 


Small 
commercial 
buildings 


Moderate: 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
Shrink-swell. 


Severe: 
shrink-swell. 


Moderate: 
slope. 


Severe: 
shr ink-swell. 


Severe: 
shrink-swell. 


Slight----- — 


Severe: 
Shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
shrink-swell. 


Severe: 
floods. 


Severe: 
floods, 
wetness. 


Severe: 
shrink-swell. 


| 
1 
Д 
1 
I 
1 
' 
' 
І 
' 
l 
+ 
t 
' 
1 
| 
І 
' 
, 
! 
! 
! 
р 
à 
1 
1 
1 
П 
1 
' 
4 
' 
' 
' 
| 
П 
1 
' 
| 
' 
' 


a 
Yo 


5 


Soil survey 


Loeal roads 
and streets 


vere: 
ow strength. 


Severe: 


e 

low strength, 
shrink-swell. 
Severe: 
low strength, 
shrink-swell. 


e 
low strength, 
shrink-swell: 


e 
low strength, 
shrink-swell. 


Moderate: 
frost action. 


Moderate: 
frost action. 


Severe: 
low strength, 
shrink-swell. 


evere: 
low strength, 
shrink-swell. 
Severe: 
low strength, 
shrink-swell. 


5 


Severe: 

low strength, 
wetness, 
floods. 


Severe; 


low strength, 
Shrink-swell. 
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TABLE 9.--BUILDING SITE DEVELOPMENT- -Continued 


1 1 1 
Soil name and | Shallow i Dwellings | Dwellings | Small | Local roads 
map symbol | excavations j without i with H commercial | and streets 
} | basements | basements | buildings | 
! t 1 1 1 
1 ' ' 4 
iac; | | | | | 
Wabek--------- ---[Severe: ‘Moderate: Moderate: | Зеуеге: Moderate: 
) cutbanks cave. ! slope. ! slope, ! slope. i slope. 
Џ 1 1 1 i 
Bowdle----------- Severe: ISlight----------- {Slight----------- {Moderate: iSlight. 
i cutbanks cave. || ! ! slope. | 
1 ' ! ! 
4 AD --------------- Severe: ‘Moderate: !Moderate: | Зеуеге: Moderate: 
Wabek t eutbanks cave. ! slope. | slope. | slope. } slope. 
L 1 
8589: | | | | 
Wabek------------ Severe; {Slight ----------- iISlight----------- | МодегаЕе: Slight. 
i cutbanks cave. ! | } slope. | 
' ' | | | 
Lehr------------- iSevere: ISlight----------- ISlight----------- | Moderate: Slight. 
! cutbanks cave. р | ! slope. ' 
' 
5288: i | | | 
Һіһеп------------ | Зечеге: iSlight ----------- |Slight-------- ---|Мойегабе: iSlight. 
! cutbanks cave. | р ! slope. ! 
1 ! 1 L i 
Parshall- -------- | Зеуеге: ISlight----------- ISlight----------- ISlight------------ iModerate: 
! cutbanks cave. | ! 1 | frost action. 
i 1 ! H i 
520--------------- iSevere: iModerate: Moderate: } Зеуеге: (Moderate; 
Lihen ! cutbanks cave. i slope. | slope. | slope. | slope. 
П 1 
spe; | | | | | 
Tansem----------- |Slight----------- iSlight----------- ISlight----------- | Moderate: | Moderate: 
} ! ! Н slope. ! frost action. 
! Џ Џ ' ' 
Roseglen--------- Slight ----------- Moderate: | Moderate: | Moderate: iSevere: 
| | shrink-swell. | shrink-swell. | shrink-swell, { low strength. 
| | | ml | 
T | | | | | 
Parshall--------- iSevere: iISlight----------- !Slight----------- !ISlight------------ | Moderate: 
! cutbanks cave. ! ! Ї L frost action. 
| ' ' | i 
Та11у------------ ‘Severe ISlight----------- ISlight----------- ISlight------------ Moderate: 
i cutbanks cave. ! Ї | | frost action, 
р | | | | 
558--------------- | Зеуеге: {Slight----------- ISlight----------- | Moderate: i Moderate; 
Tally ! cutbanks cave. ! I ! slope. { frost action. 
1 ' ' i 
56D--------------- ‘Moderate: ‘Moderate: (Moderate: ISevere: iModerate: 
Tansem Variant ! slope. | slope. | slope. | slope. | slope, 
! ! } ! ! frost action. 
5138: ! ! | 
Bryant----------- I1 ight----------- !Slight----------- ISlight----------- ISlight------------ | Moderate: 
! і Н i | low strength, 
' i | ! | frost action. 
t 1 ! | 
Grassna-----2----- Moderate: Severe: (Severe ISevere ISevere: 
р wetness, | floods. | floods. | floods. | low strength, 
! floods. i i i i floods. 
! 
зтви: | | | | | 
Bryant----------- iSlight ----------- iSlight--------- --iSlight----------- iModerate: (Moderate: 
) i | ' slope. | low strength, 
} ! ! | | frost action. 
! 1 1 i i 
Gr аззпа---------- |Модегађе: (Severe: (Severe: ISevere: ISevere: 
| wetness, | floods. | floods. | floods. | low strength, 
р floods. | | ! | floods. 
Џ і i i 


See footnote at end of table. 
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B 


58 


T 


G 


B 


72 


N 


76 
Р 


77 
N 


Soil name and 
map symbol 


ryant 

B*: 
emvik----------- 
rassna--------- = 
earpaw----- ا‎ 


ishon----------- 


arnell 


.: 
ishon----------- 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


1 

i Shallow 

| excavations 
t 
1 


1 

| 

| 
!Moderate: 
| wetness, 
| floods. 
i 

1 
iModerate: 
| too clayey. 
1 

t 

| 


| Зеуеге: 
wetness. 


IModerate: 
| wetness, 
| floods. 


{Moderate: 
| too clayey, 
{ wetness, 
floods. 


Severe: 


| wetness. 
H 
| 


| Зеуеге: 


| wetness. 
% 


І 
| 
1 
| 


| Зеуеге: 
ponding. 


} 
| 
' 
| 
| Зеуеге: 

ponding. 


{Severe: 
ponding. 


{Severe: 

} ponding. 
! 

| 

i 


See footnote at end of table. 


Slight---------- 


| Dwellings 
i without 

I basements 
| 


iModerate; 
Sshrink-swell. 


Moderate: 
wetness, 
Shrink-swell. 


e 
floods, 
8 


hrink-swell, 


e 
floods, 
8 

wetness. 


Severe: 
ponding, 
shrink-swell. 


e 
ponding, 
8 


Dwellings 
with 
basements 


iSlight---------- 
! 


Модегађе; 
shrink-swell. 


evere: 
wetness. 


Severe: 
floods. 


Severe: 
floods, 
shrink-swell, 
wetness. 


1 

| 

| 

| 

| 

| 

| 

1 

| 

| 

} 

4 

, 

' 

l 

| 

Ї 

| 

l 

! 

t 

l 

| 

Ц 

| 

1 

1 

| 

! 

| 

| 

1 

! 

| 

1 

1 

' 

1 

I 

| 

| Зеуеге: 
| floods, 
| wetness. 
| 
| 
4 
I 
H 
' 
t 
I 
| 
! 
H 
[i 
l 
| 
Ц 
t 
i 
i 
} 
i 
i 
| 
I 
f 
} 
4 
t 
} 
| 
| 
| 
| 


Зеуеге: 
ponding, 
shrink-swell. 


hrink-swell. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


i Small 

| сотпе ге1а1 
} buildings 
О 
' 


1 
i Moderate: 
slope. 


Moderate: 
Shrink-swell, 
slope. 


Severe: 
floods. 


Severe: 
shrink-swell. 


hr ink-swell. 
Severe: 
floods. 


Severe: 
floods, 
Shrink-swell. 


' 

i 

} 

} 

| 

[ 

! 

| 

! 

% 

t 

} 

} 

I 

| 

} 

| 

I 

| 

| 

| 

I 

| 

| 

| 

I 

! 

} 

| 

! 

! 
ISevere: 
| floods, 
| shrink-swell, 
| wetness. 
' 
І 
} Зеуеге: 
1 
| 
I 
| 
| 
| 
| 
р 
| 
4 
1 
I 
| 
! 
! 
| 
i 
! 
| 
I 
| 
| 
i 
' 
Ц 
H 
i 
i 
i 
} 


floods, 
wetness. 


Severe: 
ponding, 
shrink-swell. 


Severe: 
ponding, 
Shrink-swell. 


Severe: 
ponding, 
shrink-swell. 


e 
ponding, 
shrink-swell. 


vere? 
onding, 
hrink-swell. 


uoo 


Soil survey 


Local roads 
and streets 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Severe: 
low strength, 
floods. 


Severe: 
low strength, 
shrink-swell. 


Severe: 
frost action. 


Severe: 
low strength, 
floods. 


Severe: 
low strength, 
floods, 
Shrink-swell. 


Severe: 
floods, 
frost action, 
low strength. 


Severe: 
wetness, 
floods, 
frost action. 


Severe: 
low strength, 
ponding, 
frost action. 


Severe: 
low strength, 
ponding. 


Severe: 
ponding, 
low strength, 
frost action. 


Severe: 
low strength, 
ponding. 


Severe: 
low strength, 
ponding, 
shrink-swell. 


McPherson County, South Dakota 


Soil name and 
map symbol 


87--------------- 


Parnell 


! 
1 
' 
D 
1 
1 
i 
1 
П 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Severe: 
ponding. 


Severe: 
cutbanks 
ponding. 


cave, 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
cutbanks 
wetness, 


cave, 


Severe: 
cutbanks 


cave. 


wetness. 


Severe: 
wetness. 


Dwellings 
without 
basements 


vere: 
onding, 
hrink-swell. 


ao o 


hrink-swell, 
etness. 


Severe: 
floods, 
wetness. 


vere: 
loods, 
etness. 


= ro Ф 


уеге: 
onding, 
hrink-swell. 


Qoo 


= Ф 


Dwellings 
with 
basements 


vere: 
etness. 


Severe: 


e 
floods, 


м 


5 


е 
р 
8 


etness. 


vere: 


e 
floods, 
м 


etness. 


Severe: 


onding, 
hrink-swell. 


Small 
commercial 
buildings 


vere: 
onding, 
hrink-swell. 


ао Ф 


Зеуеге: 
ponding. 


Severe: 
floods, 
shrink-swell, 
wetness, 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
ponding, 
shrink-swell. 


Local roads 
and streets 


Severe: 

low strength, 
ponding, 
shrink-swell. 


Severe: 
ponding. 


Severe: 
floods, 
frost action, 
low strength. 


Severe: 
wetness, 
floods, 
frost action. 


Severe: 
frost action. 


Moderate: 
low strength, 
frost action. 


Severe: 
low strength, 
wetness, 
floods. 


Severe: 
frost action. 


Severe: 
ponding, 
low strength, 
frost action. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the 3011 was 
not rated] 


I Џ 
Soil name and Н Septic tank | Sewage lagoon | Trench i Area ! Daily cover 
map symbol ) absorption | агеаз | sanitary Ї sanitary I for landfill 
| fields | | landfill | landfill H 
I | | | | 
р 1 1 4 ' 
ЗА, 3B----- --------- | Зеуеге: | Зеуеге: | Зеуеге: | Severe: IPoor: 
Bowdle ! poor filter. | зеераве. | seepage, | seepage. | too sandy, 
| | | too sandy. | | seepage, 
| ! | H | small stones. 
i 1 | | | 
54----- ———Á— 'Severe: } Зеуеге: Severe: Severe: Fair: 
Bowbells | floods, | floods. | floods. | floods. | too с1ауеу. 
| регсз slowly. ! | | | 
1 L ! 
5В------------------ !ISevere: 'Модегађе: {Moderate: {Slight----------- (Fair: 
Bowbells | peres slowly. | seepage, | too clayey. H | too clayey. 
| ! slope. ! | | 
! ! ! Џ 
6------------------- {Slight----- ------ | Moderate: IS1ight----------- 1$11ght----------- Good. 
Arnegard i | seepage. H i | 
| i I | 
1------------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге; iFair: 
Bearden 1 wetness, | wetness. | wetness. 1 wetness. | too clayey, 
! peres slowly. } | 1 | wetness. 
| } i | | 
8------------------- ‘Severe: ISevere: Severe: Severe: i Poor: 
Rentill | peres slowly. | seepage. | too clayey. 1 seepage | too clayey, 
| ! H | | hard to pack. 
| і Н | 
gA------------------ | Зеуеге: 13141806 ----------- | Severe: ISiight----------- (Poor: 
Bearpaw | peres slowly. | | too clayey. 1 | too clayey, 
i 1 i | | hard to pack. 
i i i | ! 
9В-------------- ---- | Зеуеге: \Moderate: {Severe: {Slight----------- {Роог: 
Веаграм i peres slowly. | slope. | too clayey. 1 | too clayey, 
| | | | | hard to pack. 
| р | | | 
9С------------------ Severe: Severe: Severe: {Slight------- «=== | Poor: 
Веаграм | peres slowly. | slope. | too clayey. | | too clayey, 
! р ! | | hard to pack. 
1 1 1 | H 
10------------------ | Зеуеге: | Земеге: | Зеуеге: { Severe: Poor: 
Brantford | poor filter. | seepage. | seepage, | seepage. | seepage, 
| ' | too sandy. | | small stones, 
! ! ! } 1 too sandy. 
ны | | | | | 
: [ 1 4 
Веаграи------------!|Зеуеге: ISlight---------- -|Severe TSlight----------- (Poor: 
| peros slowly. } | too clayey. | | too clayey, 
! | ! ! | hard to pack. 
| | 1 | i 
бгеепиау-----------|Зеуеге: {Slight----------- i Moderate: {Slight----------- Fair: 
| percs slowly. | | too clayey. | | too clayey, 
i | | | | hard to pack. 
E | | | | | 
: D ' ' р 
Веагран------------ ISevere: Moderate: |Земеге: IS1ight----------- |Роог: 
| peres slowly. | slope. | too clayey. | | too clayey, 
! ! | i | hard to pack. 
D i i ! 
Greenway----------- | Зеуеге: Moderate: (Moderate: iSlight----------- iFair 
| percs slowly. ! slope. | too clayey. Н too clayey, 
| i | 
i | | 


} 
| hard to pack. 
1 
1 


See footnote at end of table. 
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Soil name and 


TABLE 10.--SANITARY FACILITIES--Continued 


Septic tank 


t 
1 
map symbol | absorption 

i fields 

1 

| 
13E*: | 
2аһ1--------------- | Зеуеге: 

| peres slowly. 

| 
Kloten------------- ISevere: 

| depth to rock, 

! slope. 

1 
1Ш----------------- | Зеуеге: 
Vida | peres slowly. 

1 

| 

| 
15A*: ! 
Williams----------- ISevere: 

! percs slowly. 

1 
Bowbells----------- | Зеуеге: 

| floods, 

| peres slowly. 
15B': i 
Williams----------- | Зеуеге: 

| peres slowly. 

i 

1 
Bowbells-------- ---|Зеуеге: 

| floods, 

| peres slowly. 

1 

! 
15608: ! 
Williams----------- | Зеуеге; 

| peres slowly. 

1 

1 
Bowbells----------- | Зеуеге: 

| floods, 

| perces slowly. 

t 

! 
164%: | 
Williams----------- | Зеуеге: 


| регез slowly. 
t 
|| 


Bowbells-----------|Severe: 


Tonka----------- 


1668: 


Williasms-------- 


| floods, 
| peres slowly. 
' 


ponding, 
peres slowly. 


Severe: 

| регсз slowly. 
| 

1 

1 


| Зеуеге: 

| floods, 

| peres slowly. 
' 


' 

iSevere: 

| ponding, 
peres slowly. 


Severe: 


1 
LI 
[ 
! 
' 
1 
i 
| 
! peres slowly. 
t 


Sewage lagoon 
areas 


Severe: 
slope. 


evere: 
depth to rock, 
slope. 


evere: 
slope, 
large stones. 


Moderate: 
seepage, 
slope. 


Severe: 
floods, 


Trench 
sanitary 
landfill 


Moderate: 
slope, 
too clayey. 


5 
lope. 


Severe: 


e 
large stones. 


Moderate: 
too clayey. 


Severe: 
floods. 


Moderate: 
too clayey. 


Severe: 


loods. 


mo 


Moderate: 

too clayey. 
Severe: 
floods. 


Moderate: 
too clayey. 


Severe: 
floods. 


Severe: 
ponding, 
too clayey. 


Moderate: 
too clayey. 


[72] 


evere: 
floods. 


Severe: 
ponding, 
too clayey. 


Moderate: 
too clayey. 


Área 
sanitary 
landfill 


Moderate: 
slope. 


Severe: 
depth to rock, 
slope. 


Moderate: 
slope. 


Severe: 
floods. 


Severe: 
floods. 


Severe: 
floods. 


Severe: 
floods. 


Severe: 
ponding. 


Severe: 
floods. 


Severe: 
ponding. 


S1ight---------- 


Slight---------- 


Slight-------- M 


Slight--------- 2 


Slight---------- 


Slight---------- 


161 


Daily cover 
for landfill 


ir: 
oo clayey, 
lope. 


исчо 


Fair: 
too clayey, 
slope, 
large stones. 


iFair: 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey. 


Fair; 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey. 


air: 
too clayey. 


air: 
too clayey. 


Poor: 
too clayey, 
hard to pack, 
ponding. 


Fair: 
too clayey. 


Fair: 
too clayey. 


Poor: 

too с1ауеу, 
hard to pack, 
ponding. 


Fair: 
too с1ауеу. 


162 


Soil name and 


TABLE 10.--SANITARY FACILITIES--Continued 


Septic tank 


$ 
$ 
map Symbol | absorption 
i fields 
i 
I 
16C%: | 
Bowbells--------- | Зеуеге: 
1 floods, 
| peres slowly. 
Ц 
t 
Parnell---------- Severe: 
| ponding, 
! peres slowly. 
| 
17B*: | 
Yida------------- | Земеге: 
| peres slowly. 
| 
Williams-------- -2--|Severe: 
| peres slowly. 
| 
1 
17С<%: i 
Vida------------ === | Severe: 
| peres slowly. 
t 
| 
Williams-------- «== | Зеуеге: 
| peres slowly. 
Li 
| 
Bowbells----- ------ (Severe: 
| floods, 
| peres slowly. 
' 
і 
170%: H 
Vida------------- | Зеуеге: 
| peres slowly. 
| 
Таһ1------------- | Зеуеге: 
| perces slowly. 
! 
l 
17E" i 
Vida------------- | Severe: 
| peres slowly, 
| slope. 
Ц 
I 
Zahill----------- | Зеуеге: 
| регаз slowly, 
I slope. 
' 
1 
18A*: | 
Williams--------- Severe: 
| percs slowly. 
1 
у 
Niobell---------- | Земеге: 


| peres slowly. 
1 
р 


20A, 20B------------ISevere: 


Lehr 


21A*: 


Cavour----------- 


| poor filter. 


Severe: 
percs slowly. 


See footnote at end of table. 


areas 
5 
ponding. 


Moderate: 
Seepage, 
slope. 


Moderate: 
Seepage, 
slope. 


Severe: 
floods. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
seepage. 


Severe: 
seepage. 


Moderate: 


' 
' 
' 
i 
| 
1 
' 
' 
' 
1 
! 
1 
1 
' 
H 
1 
' 
' 
! 
' 
1 
Ц 
1 
| 
t 
1 
Ц 
D 
Y 
' 
' 
1 
| 
4 
Џ 
t 
1 
! 
1 
} 
i 
1 
1 
Ц 
1 
' 
| 
1 
1 
1 
Џ 
' 
1 
1 
l 
' 
! 
1 
i 
t 
1 
' 
' 
' 
' 
i 
Li 
I 
' 
' 
' 
1 
' 
' 
% 
1 
1 
1 
t 
1 
' 
' 
| 
| 
' 
р 
t 
1 
' 
' 
П 
П 
i 
1 
t 
Ц 
Ц 
1 
О 
t 
' 
1 
1 
О 
1 
1 
! 
I 
i 
1 
! 
t 
1 
| 
' 
1 
1 
1 
t 
1 
} 
Ц 
Џ 
t 
1 
| Slope. 
1 

1 

' 

i 


Slight---------- 


Trench 
sanitary 
landfill 


Moderate: 
too clayey. 


derate: 
оо clayey. 


“о 


Moderate: 
slope, 
too clayey. 


Moderate: 
slope, 
too clayey. 


Severe: 
floods. 


Moderate: 
slope, 
too clayey. 


Moderate: 
slope, 
too clayey. 


vere: 
lope. 


л 
oo 


derate: 
oo clayey. 


со 


Зеуеге: 
Seepage, 
too sandy. 


vere: 
xcess sodium. 


шо 


1 

| Агеа 

i sanitary 
i landfill 


Severe: 
floods. 


Severe: 
ponding. 


Moderate: 
slope. 


derate: 
lope. 


z 
шо 


уеге: 
loods. 


"о 


derate: 
lope. 


= 
шо 


Soil survey 


Daily cover 
for landfill 


air: 
too clayey. 


! 

1 

' 

Ц 

Г 

|| 

| 

| 

| 

' 

| 

| 

iPoor: 

| too clayey, 
| hard to pack, 
| ponding. 

Ц 
| 
i 
i 
H 
i 


air: 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey, 
slope. 


air: 
too clayey, 
Slope. 


air: 
too clayey. 


a 
too clayey, 
slope. 


air: 
too clayey, 
slope. 


| 

i 

|Роог: 

| зеераде, 

{ too sandy, 
| small stones. 
' 

| 

' 


| hard to pack, 
| excess Sodium. 
| 
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TABLE 10.--SANITARY FACILITIES--Continued 


t t ! 1 
5011 пате апа ! бербіс tank | Sewage lagoon | Trench | Агеа ! Daily cover 
map symbol ! absorption | агеаз Н Sanitary Н sanitary | for landfill 
i fields i | landfill [ landfill 
1 1 ' f 1 
Ц ' ! В ' 
А 1 ! ! ! 1 
214%: | | r | | 
Miranda---------- --|Зеуеге: iModerate: |5еуеге: |Slight----------- {Роог: 
} peres slowly. | slope. | excess sodium. | | excess sodium. 
22A* | | | | | 
: i 1 | | | 
Niobell------------ iSevere: І511Ңһ%----------- |Зеуеге: IS1ight----------- ТРООГ: 
! peres slowly. I ! excess sodium. | | excess sodium, 
! 1 Џ Џ Ї 
Miranda------------ | Зеуеге: ISlight-----.----- | Зеуеге: 15116511 ----------- {Poor: 
! peres slowly. ! | excess sodium. ! ! excess sodium. 
Џ i Џ Џ 
23А----------------- Severe: Severe: Severe: Severe: Poor: 
Noonan Variant I poor filter. | зеераве. | seepage, | seepage. | seepage, 
! ! | too sandy. Н | too sandy. 
' ! 
гиди: | | | | 
Niobell------------ | Зеуеге: (Moderate: | Зеуеге: iSlight------- ~-=- Poor: 
р peres slowly. 1 slope. | excess sodium. | | excess sodium. 
| i | | } 
Noonan------------- | Зеуеге: |Модегабе: | Зеуеге: iSlight----------- Poor: 
! peres slowly. ! slope, | excess sodium. | | excess sodium. 
| t 1 ' 
258: ! | | ! | 
Miranda----- ------- | Зеуеге: 1511Е15----------- | Зеуеге: iSlight----------- IPoor: 
! peres slowly. ! ! excess sodium. | | excess sodium. 
' ' 4 Н | 
Heil-------- ------- | Зеуеге | Зеуеге: | Severe: | Зеуеге: 1Роог: 
| ponding, | ponding. | ponding, | ponding. | too clayey, 
| percs slowly. H | too clayey, ! | hard to pack, 
! ! | excess sodium. | | ponding. 
' 4 
260: | | | | | 
Cresbard----------- | Зеуеге: 1$11486----------- |} Зеуеге: iSlight-------- ---|Poor: 
| peres slowly. ' | excess sodium, | | hard to pack, 
! ! Ї Ї | excess sodium. 
' | i } ! 
Cavour------- ------ |Беуеге: iSlight ----------- iSevere: iSlight----------- iPoor: 
р perces slowly. | | ехсезз зодјит. | | hard бо pack, 
i i | | | excess sodium. 
| 1 i 
гтве: | | | | | 
Lehr--------------- {$еуеге; Severe: | Зеуеге: | Зеуеге: {Poor: 
! poor filter. | seepage. | Seepage, 1 seepage. | seepage, 
| | | too sandy. } | too sandy, 
' ! I | | small stones. 
р | | | | 
Вона 1е------------- | Зеуеге: | Зеуеге: | Зеуеге: Severe: IPoor: 
| poor filter. | зеераде. | Seepage, | seepage. { too sandy, 
I i | too sandy. | | seepage, 
! ! i | || small stones. 
4 4 1 1 
29%; } i ! i I 
Exline------------- iSevere: |беуеге: | Зеуеге: | Зеуеге: | Роог: 
! wetness, | wetness, | wetness, | wetness. | too clayey, 
! peres slowly. i | too clayey, ! | hard to pack, 
! ! | excess sodium. | | excess sodium. 
i i ! ' i 
Harmony------------ tSevere: iISlight---------.-- Moderate: І5114һ%----------- {Fairs 
| percs slowly. ! ! боо с1ауеу. ! | too clayey. 
LI 
30*: ! ! | | 
Гефспег- ----------- iSevere: iSevere: iSevere: | Зеуеге: iPoor: 
| жее, i ! Seepage. ! excess sodium. | зеераве. | excess sodium. 
peres slowly. | | | } 
' ' ' LI 1 
' ' ' ' і 
Parshall----------- iSlight----------- ISevere: | Зеуеге: | Зеуеге 1Еа1г: 
| ! зеераде. ! Seepage. ! зеераве. ! too sandy. 
上 1 1 1 


See footnote at end of table. 


164 


5011 пате апд | Septic tank 
map symbol } absorption 
| fields 
1 
31------------------ | Зеуеге: 
Нагтопу | peres slowly. 
1 
! 
32%: | 
Harmony------------ | Зеуеге: 
| peres slowly. 
' 
1 
Exline---------- ---|Severe: 
| wetness, 
| peres slowly. 
' 
i 
37----- ------------- | Зеуеге: 
Straw | floods. 
' 
| 
38------------------ Severe: 
Regan | floods, 
| wetness, 
| регез slowly. 
4 
' 
40Д----------------- | Зеуеге: 
Mondamin | peres slowly. 
40В----------------- | Зеуеге: 
Mondamin | peres slowly. 
| 
U 3C: i 
Wabek-------------- | Зеуеге: 
| poor filter. 
1 
1 
! 
| 
Bowdle------------- | Зеуеге: 
| poor filter. 
| 
! 
440----------- ------|5еуеге: 
Wabek | poor filter. 
Ц 
| 
I 
| 
4588: | 
Wabek-------------- Severe: 
| poor filter. 
| 
| 
| 
Lehr--------------- | Зеуеге: 
| poor filter. 
1 
! 
} 
5288: i 
Lihen-------.------- | Зеуеге: 
| poor filter. 
! 
Parshall----------- iSlight---------- 
52)--------- --------|Зеуеге: 
Lihen 


TABLE 10.--SANITARY FACILITIES--Continued 


See footnote at end of table. 


Sewage lagoon 
areas 


Severe: 
seepage, 
f 


e 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


| Зеуеге: 

| seepage. 
t 

| Зеуеге: 

| seepage, 


! slope. 
П 
1 


1 

| Trench 
| sanitary 
Ї landfill 
I 


IModerate: 

| too clayey. 

1 

1 

| 

Moderate: 

| too clayey. 

Ц 

1 

(Severe: 
wetness, 
too clayey, 
excess sodium. 


' 

1 

i 

| 

i 
|бечеге: 
| floods, 
| seepage. 
| 

| Зеуеге: 
H 

' 

I 

i 

' 


floods, 
wetness. 


' 
IModerate: 
1 too clayey. 


Moderate: 
too clayey. 


Severe: 
too sandy, 
8 


eepage. 


Severe: 
зеераве, 
too sandy. 


Severe: 
too sandy, 
seepage. 


Severe: 
too sandy, 
Seepage. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 


1 
| 
! 
' 
1 
1 
1 
| 
| 
i 
| 
| 
! 
i 
} 
| 
' 
| 
H 
4 
' 
I 
| 
| 
LI 
1 
1 
Ц 
! 
1 
! 
{ 
+ 
1 
Li 
l 
1 
I 
| 
! 
i 
i 
| 
H 
Е 
| 
! 
} 
| seepage. 
1 

1 

i 


| 

| Агеа 

| sanitary 
| landfill 


Severe: 
wetness. 


vere: 
10048, 


"ош 


уеге: 
loods, 
etness. 


x о 


Severe: 
seepage. 


seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 


| 

i 

| 

| 

! 

4 

l 

| 

| 

| 

4 

1 

t 

1 

4 

I 

' 

| 

4 

1 

i 

| 

1 

1 

| 

LI 

I 

i 

4 

' 

' 

' 

| 

| 

1 

I 

Н 

4 

1 

| 

i 

1 

1 

1 

і 

! 
Severe: 
| 

i 

4 

' 

+ 

I 

| 

| 

} 

| 

H 

H 

i 

i 

| 

i 

i 

| seepage. 
1 
! 
I 
i 
і 
| 
i 
i 
| 
| 
! 
Н 
i 
t 
| 


! 
I 
' 
Ї 
Ї 
H 
' 
} 
1 
I 
M 
i 
| 
| 
1 
1 
i 
1 
| 
| 
| 
| 
1 
| 
| 
| 
t 
1 
| 
| 
! 
| 
1 
! too sandy, 
! 
| 
| 
i 
| 
| 
i 
i 
i 
| 
} 
1 
! 
1 
i 
| 
| 
i 
i 
| 
| 
Н 


Soil survey 


' 

Ї Daily cover 
} for landfill 
^ 
1 
! 


! 
IFalr: 
| too clayey. 


iFair: 
| too clayey. 


too clayey, 
hard to pack, 
excess sodium. 


Good. 


Poor: 
wetness. 


Fair: 
too clayey. 


Fair: 
too clayey. 


Poor: 

too sandy, 
seepage, 
small stones. 


Poor: 

too sandy, 
seepage, 
зтај] stones. 


Poor: 


seepage, 
small stones. 


Poor: 

too sandy, 
seepage, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


Fair: 


too sandy. 


Fair: 
too sandy. 


Fair: 
too sandy, 
slope. 


McPherson County, South Dakota 


Soil name and 
map symbol 


ТУЫН 
Тапзеп------------- 


Roseglen----------- 


55A*: 
Parshall----------- 


Tansem Variant 
5ТАМ: 
Bryant------------- 


Grassna------------ 


Bryant 


58B*: 
Temvik------------- 


Grassna------------ 


Bearpaw------------ 


TABLE 10.--SANITARY FACILITIES--Continued 


' 

| Septic tank 
| absorption 
Н fields 
f 
i 
| 


{Slight------- ---- 


iSlight-------- --- 


| Зеуеге: 
floods. 


| Зеуеге: 
| floods. 
1 

і 

| Зеуеге: 


peres slowly. 


| wetness, 

| регез slowly. 
1 

І 

| Зеуеге: 

| floods. 

П 

1 

| Зеуеге: 

| floods, 

| wetness, 

| peres slowly. 
1 
1 


See footnote at end of table. 


1 
' 
' 
' 
1 
' 
Ц 


Sewage lagoon 


areas 


slope. 


Moderate: 
Seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


vere: 
lope. 


а 
ao 


Moderate: 
seepage. 


Severe: 
floods. 


Moderate: 
slope, 
seepage. 


5 


Severe: 
Slope. 


Moderate: 
Seepage, 
8 


lope. 


Severe: 
floods. 


Moderate: 
slope. 


vere: 
etness. 


= Ф 


Trench 
sanitary 
landfill 


Slight----------- 


Severe: 
seepage. 


Severe: 
seepage, 
too sandy. 

Severe: 

seepage, 

too sandy. 


Moderate: 
slope. 


u 
= 
~ 
ва 
т 
ct 
' 
' 
' 
' 
' 
Hi 
1 
' 
' 
' 
' 


Severe: 
floods. 


o 
too clayey. 


t 
“о 


vere; 
oo clayey. 


Severe: 
wetness. 


Severe: 


loods. 


> oO 


Severe: 
floods. 


í 

| Агеа 

р sanitary 
| landfi11 
' 
1 
' 


IS1ight----.------ 


Sigh 


EEE 


165 


Daily cover 
for landfill 


air: 
too sandy. 


oor: 
too sandy. 


or: 
oo sandy. 


“о 


IFaír: 


too clayey, 
hard to pack. 


Fair: 
too clayey, 
w 


etness. 
Good. 
Fair: 


too clayey, 
wetness. 


166 Soil survey 


TABLE 10.--SAnasaRY FACILITIES--Continued 


1 1 ' 
3011 name and i Septic tank | Sewage lagoon | Trench | Агеа i Daily cover 
map symbol | absorption | агеаз | sanitary | sanitary t for landfill 
i fields | | landfill | landfill 
4 1 1 1 V 
| i | ! i 
72%: { | i i 
Ranslo------------- | Зеуеге: І5118һ5-----------|Зеуеге: | Зеуеге: {Poors 
| peres slowly, | | floods, | floods, | wetness, 
| floods, р { wetness, | wetness. | hard to pack, 
! wetness. ! ! excess sodium. | ! excess sodium. 
' 1 1 1 
Harriet------------ | Severe; {Slight----~------- | Зеуеге: | Зеуеге: |Poor: 
{ floods, i | floods, | floods, } too clayey, 
| wetness, | | wetness, | wetness. | wetness, 
! peres slowly. ! ! too clayey. | | excess sodium. 
4 
1 ' ' I 1 
75%: | | | | ! 
Tonka-------------- ISevere: | Зеуеге: | Зеуеге | Зечеге: і Poor: 
| ponding, | ponding. | ponding, | ponding. | too clayey, 
| perces slowly. | | боо с1ауеу. | | hard to pack, 
i | i ! ! ponding. 
1 1 Ц 1 
Nishon------------- iSevere: | Зеуеге: | Зеуеге: Severe: | Роог: 
| ponding, | ponding. | ponding, | ponding. | too clayey, 
| peres slowly. 1 1 too clayey. | | hard to pack, 
! ! ! t | ponding. 
| i ) i i 
16------------------ | Зеуеге: Severe: Severe | Зеуеге: | Роог: 
Parnell | ponding, | ponding. | ponding, | ponding. | too clayey, 
| peres slowly. | | too clayey. { | hard to pack, 
| I i | | ponding. 
| i i ! | 
77%: i | | 1 | 
Nishon------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: |Роог: 
| ponding, | ponding. | ponding, 1 ponding. | too clayey, 
| peres slowly. | | боо с1ауеу. | | hard to pack, 
Е | ! ! ! ponding. 
i ! 1 
Не11--------------- | Зеуеге: | Зеуеге: | Зеуеге: Severe: | Poor: 
| ponding, | ponding. | ponding, | ponding. | too clayey, 
| peres slowly. Н | too clayey, i | hard to pack, 
| | | excess sodium. | | ponding. 
| | I | | 
80------------------ | Зеуеге; | Зеуеге: | Зеуеге: | Зеуеге: |Poor: 
Heil | ponding, | ponding. | ponding, | ponding. | too clayey, 
| peres slowly. | | too clayey, H | hard to pack, 
| | | excess sodium. | | ponding. 
' ' 
I 1 
82------------------ | Зеуеге; | Зеуеге: | Зеуеге: | Зеуеге: {Poor: 
Stirum | ponding, | seepage, | ponding, | seepage, | too sandy, 
| peres slowly, | ponding. | too sandy, | ponding. | ponding, 
{ poor filter. | | excess sodium. | | excess sodium. 
} | ! | 
85----- ------------- | Зеуеге: |S1ight----------- | Зеуеге: Severe: I Poor: 
Ranslo | peres slowly, | | 210093, | floods, | wetness, 
} floods, ! | wetness, | wetness. | hard to pack, 
! wetness. ! | excess sodium. ! | excess sodium, 
[ ' Н | } 
86------------------ | Зеуеге: {Slight----------- {Severe: | Зеуеге: (Poor: 
Harriet | floods, | | floods, | floods, | too clayey, 
| wetness, | | wetness, | wetness, | wetness, 
! peres slowly. | | too clayey. | | excess sodium. 
1 t i 
87------------------ | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: Poor: 
Магуз1 and i wetness, | seepage, {| seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
! | | Соо запду. | ! wetness. 
1 1 
88------------------ | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: {Poors 
Divide | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness, | wetness, | wetness, | too sandy, 
! | | too sandy. | | small stones. 
| | | | 


See footnote at end of table. 
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TABLE 10.--SANITARY FACILITIES--Continued 


3011 name and 


| Septic tank 
map symbol | 

1 

О 


absorption 
fields 
! 
97----------«-----«---|Зеуеге: 


Regan | floods, 
| wetness, 
| peres slowly. 
| 
98--------- --т-------|Зеуеге: 
Vallers | wetness, 
| peres slowly. 
| 
99%, | 
Píts I 
100----------------- | Зеуеге: 
Рагпе11 ponding, 


1 
1 
| peres slowly. 
' 
1 
1 
1 


¦ Sewage lagoon 
р агеаз 
1 
i 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 


Severe: 


! 
| 
| 
| 
} 
} 
} 
' 
1 
| 
} 
} 
| 
} 
186 

| ponding. 
| 

1 

| 


| Trench 
| sanitary 
| landfill 


| 

| Зеуеге: 

| floods, 
| wetness. 


Severe: 


e 
wetness. 


Severe: 
ponding, 
too clayey. 


Area 
sanitary 
landfill 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Severe: 
ponding. 


167 


! 

| Daily cover 
! for landfill 
О 


Poor: 
wetness. 


or: 
etness. 


о 


о 
too clayey, 
hard to pack, 
р 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 


TABLE 11.--CONSTRUCTION MATERIALS 


"good," "fair," "poor," "probable," and "improbable." 


not rated] 


Soil name and 
map symbol 


Rentill 


9A, 9B, 9C------------ 
Bearpaw 


Brantford 


11А%%, 11B**: 
Веаграм-------------- 


15A**, 15B**, 15088: 
Williams------------- 


Bowbells------------- 


16A**, 16В%%; 
Williams------------- 


Bowbells------------- 


See footnotes at 


|Роог: 
| low strength. 


| Poor: 
low strength, 
shrink-swell. 


| low strength, 
| shrink-swell. 
! 


i Poor: 
low strength. 


i low strength, 
| shrink-swell. 
' 


IPoor: 
low strength, 
shrink-swe11. 


1 Poor: 
low strength. 


Poor: 
area reclaim. 


1 

1 

I 

I 

' 

1 

р 

1 

t 

I 

' 

| 
|Роог: 
| low strength. 
| 

і 

i 

4 

1 

! 


Роог: 
low strength. 


i Poor: 
low strength. 


Poor: 


| low strength. 
4 
1 


ІРооғ: 


| low strength. 


i Poor: 

| low strength, 
| wetness. 
П 
1 


end of table. 


і 

i 

|Improbable: 
| excess fines. 
4 
1 
t 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
хсезз fines. 


ы 
оз 


probable: 
xcess fines. 


~ 
оз 


probable: 
xcess fines. 


- 
са 


probable: 
xcess fines. 


= 
оз 


probable: 
xcess fines. 


н 
Фа 


probable: 
xcess fines. 


ny 
оз 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 

e 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


IProbable------------- 
1 
' 


} 
Improbable: 
| excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


+ 

1 

i 

t 

1 

4 

1 

i 

\Improbable: 

} excess fines. 
4 

tImprobable: 

| excess fines. 

1 

| 
IImprobable*---------- 


probable: 
xcess fines. 


= 
оз 


probable: 
xcess fines. 


H 
оз 


probable: 
xcess fines. 


~ 
оз 


probable: 
xcess fines. 


Ф з 


probable: 
xcess fines. 


н 
ша 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 

e 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Soil survey 


See text for definitions of 
Absence of an entry indicates that the soil was 


layer. 


layer. 


iPoor: 
area reclaim, 
small stones. 


Poor: 
thin layer. 


Fair: 
thin layer, 
too clayey. 


Fair: 
small stones, 
slope. 


Poor: 
‚ area reclaim, 
slope. 


large stones. 


Fair: 
small stones. 


Good. 


Fair: 
small stones. 


Good. 


Poor: 
thin layer, 


' 
' 
t 
V 
M 
' 
' 
4 
i 
1 
1 
' 
I 
' 
' 
' 
4 
' 
' 
' 
' 
| 
% 
1 
LI 
' 
' 
' 
| 
' 
1 
' 
' 
у 
1 
t 
' 
' 
! 
Poor: 
4 
1 
| 
4 
! 
i 
1 
1 
' 
' 
t 
, 
! 
+ 
1 
' 
' 
' 
' 
' 
' 
I 
Ц 
' 
V 
1 
' 
' 
| 
' 
! 
+ 
t 
' 
' 
} wetness. 
+ 
1 


McPherson County, South Dakota 


Soil name and 
map symbol 


16099: 
Williams------------- 


Вомбе115------------- 


Рагпе11-------------- 


Zahill--------- ---..- 


18A**: 
Williams------------- 


Niobell-------------- 


20А, 20В-------------- 
Lehr 


2144%: 


TABLE 11.--CONSTRUCTION MATERIALS--Continued 


! 
Ї Roadfill 
Ц 
| 


Poor: 
| low strength. 


!Роог: 

| low strength. 
H 

l 

ЇРООГ: 

| wetness, 

| low strength, 


1 
| shrink-swell. 
H 
; 


Poor: 

i low strength. 
1 

1 

1 


Poor: 
low strength. 


i Poor: 
| low strength. 
4 

| 

iPoor: 
| low strength. 
+ 

| 

Poor: 

low strength. 


Poor: 
low strength. 


Poor; 

t low strength. 
M 

1 

1Роог: 

low strength. 


Poor: 

{ low strength. 
| 

Poor: 

{ low strength. 


See footnotes at end of table. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable; 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


1 
^ 
L 
Ц 
1 
1 
1 
i 
' 
' 
M 
' 
' 
1 
' 
' 
1 
' 
' 
I 
M 
! 
1 
i 
1 
1 
LI 
1 
i 
' 
' 
' 
1 
4 
t 
H 
' 
t 
I 
' 
' 
' 
I 
' 
1 
| 
| 
i 
1 
| 
LI 
1 
1 
І 
^ 
Џ 
' 
і 
1 
1 
' 
' 
t 
' 
1 
1 
1 
1 
' 
Í 
' 
1 
1 
! 
1 
1 
上 
t 
: 
1 
Ч 
1 
+ 
! 
1 
1 
1 
1 
' 
t 
1 
1 
' 
1 
H 
M 
M 
i 
1 
1 
' 
' 
' 
I 
' 
' 
' 
' 
' 
1 
| excess fines. 


1 
1 
|Probable---------- 


probable: 
xcess fines. 


H 
оз 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
exoess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


1 
1 
1 
1 
i 
4 
1 
1 
M 
1 
Ц 
' 
4 
+ 
Ц 
' 
' 
' 
4 
1 
4 
' 
' 
4 
} 
' 
' 
' 
1 
Ц 
1 
+ 
' 
' 
' 
' 
4 
1 
| 
+ 
1 
1 
1 
| 
Ц 
1 
1 
l 
' 
+ 
| 
П 
1 
' 
I 
1 
І 
1 
1 
+ 
1 
1 
1 
| 
' 
1 
f 
| 
4 
р 
1 
1 
! 
1 
' 
1 
1 
1 
у 
1 
П 
1 
1 
О 
1 
1 
1 
1 
| 
‘ 
' 
' 
' 
р 
1 
| 
+ 
1 
‘ 
+ 
} 
1 
1 
' 
I 
} 
| excess fines, 


probable: 
xcess fines. 


Lad 
оз 
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Topsoil 


Fair: 
small stones. 


mall stones. 


mall stones. 
small stones, 


air: 
small stones, 
8 


slope. 


slope. 


(Poor: 
small stones, 
area reclaim. 


Poor: 
excess sodium. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


1 
1 
тар symbol | 
| 
Ц 


21А98: 
Miranda-------------- |Poor: 
| low strength. 
+ 
1 
22А#*: ! 
Міоһе11-------------- IFair: 
{ low strength, 
| shrink-swe11. 
' 
' 
Miranda-------------- | Poor: 
| low strength. 
23A---------.-.------- 1Good-------------- 
Noonan Variant | 
Н 
1 
24484; i 
Niobell-------------- | Poor: 
| low strength. 
' 
1 
Noonan------------- --{Poor: 
{ low strength. 
1 
1 
2598: | 
Мігапда-------------- | Роог: 
| low strength. 
1 
i 
Heil------ _---------- | Poor: 
{ low strength, 
| wetness, 
| shrink-swell. 
i 
269; } 
Сгезбага------------- | Poor: 
! low strength. 
1 
Сауоиг--------------- |Роог: 
| low strength. 
4 
1 
21898 . Н 
Lehr----------------- Қа ------ ----------- 
| 
| 
Bowdle--------------- ІСоо4-------------- 
` 
I 
| 
2988: | 
Exline----- ---------- 1Роог: 
i low strength. 
1 
Harmony-------------- | Poor: 
| low strength. 
1 
304%; { 
Letcher-------------- iFair: 
| low strength, 
| shrink-swell. 
Parshall------------- 1Good-------------- 
| 
31-------------------- {Poors 
Harmony 1 low strength. 
! 
32: | 
Harmony-------------- | Poor: 


| low strength. 


See footnotes at end of table. 


Д 
! 
' 
1 
} 
' 
! 
Ц 
1 
4 
t 
| 
' 
+ 
( 
1 


Sand 


probable: 
хсезз fines. 


H 
тз 


probable: 
xcess fines. 


ы 
оз 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 


m 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable------------- 


Improbable: 
exoess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 

e 


хсезз fines. 


Improbable: 
excess fines. 


Gravel 


probable: 
xcess fines. 


H 
оз 


probable: 
xcess fines. 


Improbable: 
excess fines. 


555535222525 а a, 
оз 


Improbable: 
| too Sandy. 


Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
excess fines. 


excess fines. 


Improbable: 
excess fines. 


Improbable: 


i 

i 

' 

i 

| 

| 

% 

t 

| 

i 

! 

i 

| 
Improbable: 
1 

1 

| 

4 

1 

I 

` 

I 

4 

І 

i 

1 

t 

i 

i excess fines. 
' 
! 
' 


Improbable: 
excess fínes. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
exeess fines. 
Improbable: 


excess fines. 


probable: 
xcess fines. 


кч 
ъз 


Soil survey 


Topsoil 


Poor: 
e 


xcess sodium. 


хсезз sodium. 


excess sodium. 


excess sodium. 


Poor: 


o 
excess sodium. 


oor: 
excess sodium. 
oor: 

wetness, 
excess sodium. 


Poor: 
excess sodium. 


Poor: 
excess sodium. 


Poor: 
small stones, 
area reclaim. 


area reclaim. 


Poors 
excess sodium, 


Fair: 
thin layer. 


ог: 
хсезз sodium. 


“> 
со 


ir: 
hin layer. 


«to 


Fair: 
thin layer. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 
一 人 人 人 


l 1 1 1 
Soil name and i Roadfill | Sand H Gravel H Topsoil 
map symbol i | i i 
| | і | 
Џ 1 1 
} } і I 
32**: I } i } 
Exline--------------- i Poor: Improbable: Improbable: Poor: 
} low strength. | excess fines. ¦ excess fines. | excess sodium. 
} | i | 
3T2-22iz20222222-25l2222 e Improbable: Improbable: i Good. 
Straw ! | excess fines. | excess fínes. i 
} i i i 
38-------------------- | Poor: Improbable: {Improbable: | Роог: 
Кедап | wetness. | excess fines. | excess fines. | wetness 
} | ! ! 
HOA, ЮВ-------------- } Роог: {Improbable: ‘Improbable: {Poor: 
Mondamin | low strength, | excess fines. | excess fines. { thin layer. 
1 shrink-swell. | | i 
1 s 1 4 
Ц 1 f 
азс» * | | | | 
Wabek---------------- 1Good----------------- IProbable------- ------ IProbable------------- ‘Poor: 
i | i i small stones, 
і I | | area reclaim. 
i } i } 
Bowdle--------------- iGood----------------- iProbable------ ------- | РгоБаЪ1е------------- Fair: 
i i } | area reclaim. 
' ' ' ' 
' t ' 1 
4Ш------------------ ~ |боод----------------- |IProbable------------- iProbable--------- ==... | Poor: 
Wabek ! H Н ! small stones, 
' i | area reclaim. 
| | } i 
15899: | } i | 
Wabek---------------- 1Good----------- ------ ІРгобаВ1е------------- ІРгбраһ1е------------- {Роог: 
I i | | small stones, 
i | | | area reclaim, 
i i i i 
Lehr----------------- 1Good-------------.---- IProbable------------- IProbable------------- | Роог: 
| i { small stones, 
| | | | area reclaim. 
i | } і 
52888: i | i | 
Ціһепе------------.--- |Со04----------------. {Improbable: Improbable: iFair: 
! | excess fines. | excess fines. | small stones. 
| i | | 
Parshall---------.--- el -=-=-=-=--=----- ~--{Improbable: {Improbable: 10004. 
| ! excess fines, | excess fines. | 
| | | і 
52р------------------- |боо4----------------- {Improbable: | Improbable: iFair: 
Lihen | | excess fines. | excess fines. | too sandy, 
i | | | small stones. 
| i Н | 
Super: | | | | 
Тапзеп--------------- 10004--------------4-- (Improbable: { Improbable: | Роог: 
! | excess fines. | excess fines. | thin layer. 
i | | | 
Roseglen------------- |бо04-------.-.-...... {Improbable: {Improbable: 10004. 
! | excess fines. | excess fines. i 
i i | | 
55А##; i i | i 
Parshall------------- 1Good----------------- | Improbable: |(Їтргобар1е: 10004. 
! | ехсезз fines. | excess fines. ! 
i i i | 
Та11у---------------- |боод-------------- ---|Improbable: |Improbable: |Еајг: 
| | excess fines. | excess fines, | thin layer. 
1 1 
Ц 1 1 | 
55В------------------- |боо4----------------- !Improbable: Improbable: Fair: 
Tally | excess fines. | excess fines. | thin layer. 
| Н 


See footnotes at end of table. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


1 

| 
map symbol 

1 

Ц 

! 


57A**, 57844; ' 
Bryant---------- -----|Ғаіг: 
| Том Strength. 


Grassna-----2----2---- (Fair: 
| low strength. 
4 
у 
5ТС------------------- IFalr: 
Bryant } low strength. 
M 
1 
58B**: 
Temvik--------------- IFair. 
{ low strength, 
| shrink-swell. 
| 
Grassna-------------- ІЕаіг: 


Bearpaw-------------- iPoor: 

| low strength, 
| shrink-swell. 
! 
! 


62-------------------- |Еајг: 
Hamerly | low strength, 
| wetness, 
| shrink-swell. 
H 
! 
64--.------------ -=-= Fair: 
Grassna | low strength. 
1 
1 
65-------------------- | Роог: 
Grail | low strength. 
1 
Tans: | 
Ranslo--------------- | Poor: 
| shrink-swell, 
i low strength. 
' 
р 
Harriet-------------- "Роог: 
| wetness. 
M 
! 
T5"*; i 
Tonka---------------- | Poor: 
| Том strength, 
| wetness. 
' 
1 
Nishon--------- ------ ІРоог: 
| low strength, 
| wetness, 
| shrink-swell. 
! 
! 
76------------ -------- {Poor 
Parnell } wetness, 
i low strength, 
| shrink-swell. 
1 
1 
77%: | 
Nishon--------------- | Роог; 
| low strength, 
| wetness, 
| shrink-swell. 
1 
1 


See footnotes at end of table. 


Sand 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
ехсезз fines. 


Improbable: 
excess fines. 
Improbable: 
excess fines. 


probable: 
xcess fines. 


[a] 
ов 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


m" 
оз 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


probable: 
xcess fines. 


~ 
o3 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
Xcess fines. 


+ 
оз 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
exoess fines. 


exoess fines. 
Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


probable: 
xcess fines. 


Lai 
оз 


Improbable: 
excess fines, 


Improbable: 


I 
} 
| 
| 
| 
| 
| 
| 
| 
1 
1 
1 
1 
| 
H 
! 
1 
1 
+ 
! 
Ц 
1 
Н 
4 
I 
| 
1 
D 
1 
i 
4 
Ц 
1 
I 
| 
i 
} 
| 
| 
| 
| 
| 
Н 
1 
1 
| 
{Improbable: 
! 
I 
' 
4 
' 
i 
! 
| 
i 
I 
i 
} 
| 
I 
i 
| 
| 
i 
i 
| 
| 
| 
| 
| 
| 
I 
} 
| 
! 
| 
| excess fines. 
' 
$ 
| 
| 


Soil survey 


Topsoil 


Fair: 

small stones, 
thin layer, 
slope. 


Good. 


о 
о 
о 
a 


Good. 
Good. 


Good. 


Poor: 
thin layer. 


Fair: 
small stones. 


Good. 


Poor: 
thin layer. 


Poor: 
excess sodium. 


Poor: 
wetness, 
excess sodium. 


Poor: 
thin layer, 
wetness. 


Poor; 
thin layer, 
wetness. 


о 
ко 
Ф 
et 
3 
o 
а 
а 


Роог: 
thin layer, 
wetness. 
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TABLE 11.--CONSTRUCTION MATERIALS=sContinued 


Soil name and Roadfi11 Sand Gravel Topsoil 


1 
| 
map symbol Ї 
! 
1 


| low strength, 
| shrink-swell. 


* This soil is an improbable source of sand and gravel for use as construction material because 
the content of shale fragments is more than 35 percent in the underlying material. 


' 
! 
i 
| 
| І 1 
| | | 
119": | i | 
Не11------------.---- {Poors Improbable: Improbable: | Poor: 
| low strength, } excess fines. | excess fines. | wetness, 
| wetness, i | | excess sodium. 
| shrink-swell, | | i 
! | } l 
80-------------------- | Poor: !Improbable: Improbable: Poor: 
Heil | low strength, | excess fines. | excess fines. | wetness, 
| wetness, } } | excess sodium. 
| shrink-swell. | | | 
| } 
82-----------«---------!|Роог: {Improbable: {Improbable: | Роог: 
Stirum | wetness. | excess fines. | excess fines. | wetness, 
! | | | excess sodium. 
i | | | 
85--------------------!Роог: | Improbable: | Improbable: |Роог: 
Ranslo | shrink-swell, | excess fines. | excess fines. | excess sodium. 
| low strength. | | i 
i i | } 
86----------------- ---|Poor: |Improbable: Improbable: ‘Poor: 
Harriet | wetness. | excess fines. 1 excess fines. | wetness, 
| i i | excess sodium. 
i | | 
87--------------- -----!Ғаіг: ІРгоһаВ1е-«----------- ІРгобаВ1е------------- {Fairs 
MarySland | wetness. i | | area reclaim, 
| | | | thin layer. 
| H i i 
88----- --------------- (Еајг: IProbable------------- IProbable------------- | Poor: 
Divide | wetness. | H | area reclaim. 
i i Н | 
97---------------- ----ІРоог: Improbable: Improbable: Poor: 
Regan | wetness. | excess fines. | excess fines. | wetness. 
| | ' i 
e —ÓM€Ó€ Fair: {Improbable: {Improbable: iFatr. 
Vallers 1 wetness, | excess fines. | excess fines. | small stones. 
| 1ow strength. | ! i 
i } | i 
3989, | | i } 
Pits | | ' ' 
} р | 
100------------.------ | Poor: {Improbable: {Improbable: | Роог: 
Рагпе11 | wetness, | excess fines. | excess fines. | wetness. 
| | | 
| | i 
i | | 


*# See description of the map unit for composition and behavior characteristios of the map unit. 
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TABLE 12.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


7 | Limitations for-- T Features affecting-- 
Soil name and | Pond | Embankments, | 1 | Terraces Н 
map symbol | reservoir | dikes, and i Drainage | Irrigation H and | Grassed 
| агеаз Џ levees | | | diversions H waterways 
V i 1 1 1 t 
1 4 + ' i 4 
i 1 + 1 1 4 
---------------- | Зеуеге а ова {Deep to water  iFavorable------iToo sandy------iFavorable. 
Bowdle | seepage. seepage H | | ' 
' ' Ц + I ' 
I ' 1 l I I 
3В---------------- | Зеуеге: ‘Severe: ' Беер to water Slope ---------- |Тоо запау------ IFavorable， 
Bowdle | Seepage. | seepage. i 1 1 ' 
' ' ' ' 
1 Ц 1 1 
бА---------------- iSlight--------- {Slight---~------ {Deep to water {Floods--------- {Erodes easily {Erodes easily. 
Bowbell | і i i | i 
i i | i | | 
5В--------------- -|Moderate: Slight --------- |реер бо мађег Peres slowly, {Erodes easily, {Erodes easily, 
B | 4 | 8 % ! 1у. j 
owbells | slope | | | lope ! peres slowly | peres slowly 
6----------------- (Moderate: iSevere iDeep to water  jFavorable------ iFavorable------ iFavorable. 
Arnegard | seepage. | piping. | | | | 
1 + + 1 1 
t ' у t ' ! 
7----------------- | Модегаке: | Зеуеге: !Регсз slowly, iWetness, {Erodes easily, iErodes.easily, 
Bearden ! Seepage. | wetness. | frost action. | peres slowly. р wetness, ! peres slowly. 
| | | peres slowly. | 
' ' ' 1 1 1 
1 1 1 1 1 1 
----------------- | Зеуеге: ‘Moderate: ‘Deep to water {Peres slowly---jErodes easily, {Erodes easily, 
Rentill ! зеераце. ! hard to pack. ! ! р peres slowly. | peres slowly. 
4 1 1 i 
gA---------------- ISlight--------- 'Модегађе: ‘Deep to water |Регов slowly, {Erodes easily, {Erodes easily, 
Bearpaw H | hard to pack. | | erodes easily. peres slowly. | percs slowly. 
} Н | | | р 
9B, 9C------------ Moderate: ‘Moderate: їреер to water {Peres slowly, {Erodes easily, {Erodes easily, 
B aw 1 s | hard to pack. | | slope | регез slowly. | рег lowly. 
нэ гон р š | | КОНО easily.! 5 d р УУ 
| i i | } i 
боена Severe: ! Severe: {Deep to water IDroughty------- |Тоо sandy------ iDroughty. 
Brantford | seepage. | seepage. | ! | I 
i t i 1 | 1 
11А%: | | | i | 
Bearpaw---------- {Slight--------- | Модегафе: iDeep to water |Регсз slowly, {Erodes easily, {Erodes easily, 
| i hard to pack. | | erodes easily.| peres slowly. | peres slowly. 
| i | | i i 
бгеелнау--------- iSlight--------- (Moderate: {Deep to water |Регсз slowly---iErodes easily, IPeres slowly, 
! ! hard to pack. | ! ! peres slowly. ! erodes easily. 
V ! ! t i 
11B*: | t | | | | 
Bearpaw---------- iModerate: | Moderate: IDeep to water {Peres slowly, Erodes easily, {Erodes easily, 
| slope. | hard to pack. | | slope, | peres slowly. | peres slowly. 
i | | | erodes easily.| } 
| i | | | | 
Greenway--------- {Moderate: tModerate: {Deep to water {Peres slowly, {Erodes easily, {Peres slowly, 
! slope. ! hard to pack. ! ! slope. i регез slowly. ! erodes easily. 
' i ! ! 1 ' 
13E*: Ї i i i I } 
2а01------------- | Зеуеге: iSlight--------- iDeep to water {Peres slowly, {Slope, Slope, 
} slope. Ї | | slope. | erodes еаз11у,! erodes easily, 
! ! | i ! peres slowly. ! регсз slowly. 
' 1 1 1 1 і 
Kloten----------- | Зеуеге: | Зеуеге: |Реер to water {Depth to rock, |31оре, 151оре, 
t depth to rock, piping, ! l slope. ! depth to rock.{ depth to rock. 
| slope. | thin layer. | | } | 
. ' ' % Li 1 
і 1 t 1 1 і 
140------------ --- Severe: | Зеуеге: {реер to water  iSlope, {Slope, Slope, 
Vida ! slope. ! large stones. ! | large stones. ! large stones. | large stones. 
1 Ц 
1 t 1 1 1 і 
154*: i Н i | } | 
Williams--------- {Slight--------- {Slight--------- iDeep to water  iPeres slowly---jErodes easily {Erodes easily, 
! ! | | i | peres slowly. 
' у 
! 1 1 1 ' 1 
Bowbells--------- 151181 --------- iDeep to water iFloods --------- {Erodes easily {Erodes easily. 
i 
! р 
} | 
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TABLE 12.--WATER MANAGEMENT--Continued 
1 Limitations for-- T Features affecting-- 
Soil name and | on ү Embankments, ' Т еггасез 1 
map symbol } гезегмојг | dikes, and H Drainage | Irrigation | and | Grassed 
} areas | levees | | | diversions | waterways 
1 4 V ' Џ ! 
i | i | ' i 
15B*, 15C*: } | i i l i 
Williams---------|iModerate: iSlight--------- 'реер to water {Percs slowly, {Erodes easily |Егодез easily, 
| slope. ! ! | slope. | | peres slowly. 
' 4 , H ' % 
1 ! 1 ! ' i 
Bowbells--------- iISlight--------- JS1ight--------- |Deep to water  |Floods--------- {Erodes easily {Erodes easily. 
i | i i і ! 
1643: ! | | | | | 
Williams--------- ISlight--------- iSlight--------- їреер to water {Peres slowly---iErodes easily {Erodes easily, 
| | | Н | | peres slowly. 
H } | i i } 
Bowbells--------- {Slight--------- 1 $11806--------- {Deep to water  [Floods--------- ‘Erodes easily jErodes easily 
' ' ' П ' ' 
' 1 1 1 1 1 
Tonka------------ ISlight--------- Severe: IPonding, IPonding, |Ponding, iWetness, 
| | ponding. | peres slowly, | percs slowly. | percs slowly. | регез slowly. 
i i | frost action. | | i 
! } | i i i 
16B*: р | i i i і 
Williams--------- |Модегабе: 151161 %--------- {Deep to water |Регсз slowly, {Erodes easily {Erodes easily, 
| slope. i i | slope. i i peres slowly. 
i | } | H i 
Bowbells--------- {Slight --------- {Slight--------- {Deep to water |Ғ1004з--------- {Erodes easily {Erodes easily. 
4 1 ' 
1 1 1 | 1 Ц 
Tonka------------ ISlight--------- iSevere: iPonding, |Ponding, {Ponding, iWetness, 
H | ponding. | peres slowly, | peres slowly. | peres slowly. | регез slowly. 
i i | frost action. | i i 
| } i I ' i 
1669: i i I | } I 
Williams--------- iModerate: iSlight--------- IDeep to water {Peres slowly, |Егодез easily Erodes easily, 
| slope. i } | slope. } t регез slowly. 
| i | | р 
Bowbells--------- iSlight--------- iSlight--------- {Deep to water iFloods--------- ‘Erodes easily {Erodes easily. 
| ! H i i | 
Parnell---------- iSlight~-------- | Зеуеге: tPonding, iPonding, iPonding, iWetness, 
р | hard to pack, | percs slowly, | регсз slowly. | peres slowly. | peres slowly. 
| | ponding. | frost action. | i i 
' ' ' ' ' 
үүвч: | | | | | | 
Vida------ ------- iModerate: iSlight--------- iDeep to water ISlope, | Егодез easily {Erodes easily 
! slope. | | | erodes easily.i I 
н 1 i ! 1 t 
Williams--------- |Модегае: iISlight--------- {Deep to water  |Percs slowly, {Erodes easily  iErodes easily, 
| slope. | | | slope. } | peres slowly. 
i i і | | | 
170%: | i i i | | 
Vida------------- |бечеге ISlight-------- -iDeep to water  |Slope, 1S1op iSlope, 
} slope | I ¦ erodes easily. | erodes easily.| erodes easily. 
| i i } | | 
Williams------ ---!Зеуеге: {Slight--------- ‘Deep to water |Регсз slowly, (81оре, {Slope, 
| slope. | | | slope. ! erodes easily.| erodes easily, 
i I | | | | регсз slowly. 
| | | i i | 
Bowbells--------- Slight --------- |511һ%--------- {Deep to water (Е10048--------- {Erodes easily |Егодез easily. 
| | i | i | 
1708: | | | ! | | 
Vida------------- | Зеуеге: 181181%--------- {Deep to water {Slope 181оре, {Slope 
| slope. | i I erodes easily.! erodes easily.; erodes easily. 
} ! | } | i 
Таһ1------------- | Зеуеге: 1811Ңһ%--------- Deep to water {Percs slowly, Slope, ! Slope, 
| slope. i i i slope. | erodes easily,! erodes easily, 
|| ! ! | регсз slowly. | percs slowly. 
+ 
1 1 1 1 1 
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TABLE 12.--WATER MANAGEMENT- -Continued 
mitatlons for-- 1 Features affecting-- 
Soil name and | Pond T Embankments, | T T Terraces 777 TELE NU TE 
map symbol i reservoir | dikes, and Ї Drainage | Irrigation | and i Grassed 
| areas | 1еуеез i | | diversions | waterways 
! | i Н | | 
17E*: | | | Н } i 
Vida------------- | Зеуеге: {Slight--------- {Deep to water {Slop {Slope {Slope 
| slope. | H | аа easily.i erodes еаз11у. | erodes easily. 
| | | ' | | 
28hill----------- | Зеуеге: {Slight--------- {Deep to water {Slop 181оре, {Slop 
} slope. } i i т easily. erodes easily.i| erodes easily. 
i i i | | | 
18А%; i | ! i } | 
Williams--------- {Slight--------- {Slight--------- ‘Deep to water {Peres slowly---jErodes easily {Erodes easily, 
| i i | | | peres slowly. 
| | i р і I 
Niobell---------- ISlight--------- | Зеуеге: 'Реер to water {Percs slowly, |Рамогарје------ {Excess sodium, 
| | piping, ' | excess sodium.| | peres slowly. 
| ! ехсезз sodium. { | | i 
| ' і | | 
204А--------------- | Зеуеге: | Зеуеге: |реер to water {Droughty------- {Тоо sandy------iDroughty. 
Lehr | seepage. | зеераве, | | | | 
' 1 1 1 1 
1 1 1 1 1 
20В------------ ---lSevere: ISevere: IDeep to water  iDroughty, |Тоо sandy------ iDroughty. 
Lehr | Seepage. ! Seepage. ! | slope. | | 
1 4 
1 1 Y 1 1 
21A*: | I i | I | 
Сауоци---------- -|Slight--------- | Зеуеге: {Deep to water {Percs slowly, |Егодез easily, {Excess sodium, 
| | ехсез5 sodium.i | excess sodium.! peres slowly. | erodes easily. 
Li 1 + ' 
і 1 1 Ц 1 
Miranda---------- ISlight--------- | Зеуеге: ‘Deep to water |Регсз slowly, {Peres slowly---iExcess sodium, 
| | excess sodium. | excess sodium, | | регез slowly. 
| | | | ехсезз 581%. | ! 
| || i } | | 
224%: } i } ! і 
Niobell---------- 1 $311816--------- | Severe: |реер to water {Peres slowly, (Еатогар16------ (Excess sodium, 
| | piping, | | excess sodlum.! | peros slowly. 
i ! excess sodium. | | | | 
| | | } | i 
Miranda----------|Slight--------- | Зеуеге: 'реер to water {Peres slowly, |Peres slowly---iExcess sodium, 
| excess sodium, | | excess sodium, | | peres slowly. 
| i i | excess Salt. | | 
| i | } 
23А--------------- | Зеуеге: i Severe: IDeep to water iPercs slowly, {Too sandy------ |Регсз slowly, 
Noonan Variant | seepage. | seepage. i | excess sodium, | | excess sodium. 
i i i | | | 
24am: | | i | 1 i 
Niobell---------- | Moderate: | Зеуеге: їреер to water {Percs Slowly,  IFavorable------ {Excess sodium, 
| slope. | piping, } | slope, | | регсз slowly. 
| | excess sodium.} | excess sodium.| I 
| { | | | | 
Noonane---------- | Модегафе: | Зеуеге: iDeep to water {Percs slowly, {Peres slowly---|Excess sodium, 
| slope. | piping, Ї | slope, | | peres slowly. 
i | excess sodium. | | excess sodium. | i 
| | i | | Н 
25%: f ! i р i } 
Miranda---------- ISlight--------- | Зеуеге: {Deep to water {Peres slowly, |Регсз slowly---jExcess sodium, 
| | excess sodium.| | excess sodium, i | peres slowly. 
| | | | excess salt. | | 
| | i | | } 
Heil------------- ISlight--------- | Зеуеге: tPonding, {Ponding, {Ponding, {Wetness, 
1 | hard to pack, | peres slowly, | percs slowly. | регез Slowly. | excess sodium, 
| | ponding, | excess salt. | | | peres slowly. 
| | excess sodium. i i | 
I | ! р | | 
268: | | | ! | | 
Cresbard--------- ISl1ight--------- | Зеуеге: {Deep to water |Регсв slowly, !Ғауогар1е------ {Excess sodium, 
| | excess sodium. | excess sodium.| | peres slowly. 
р | Н і | i 
Сауоиг---------- -2|Slight--------- (Severe: {Deep to water |Регсв slowly, {Erodes easily, {Excess sodium, 
| | excess sodium.| ре ¦ peres slowly. | erodes easily. 
H | } 


See footnote at end of table. 
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Bowdle 


29%; 
Exline 


Harmony 


30%; 
Letcher 


Рагаһа11 


31 
Нагтопу 


32%; 
Harmony 


Exline----------- 
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TABLE 12.--WATER MANAGEMENT- -Continued 
I mitations for-- 1 Features affecting-- 
17 Pond T Embankments, | — ор Terraces | TT 
| reservoir | dikes, and | Drainage { Irrigation i and | Grassed 
| агеаз | levees | | f diversions i waterways 
| | | | | | 
4 + 4 1 + 
! + 1 | i 上 
| Зеуеге: | Зеуеге; {Deep to water {Droughty, {Тоо запду------ 1Droughty 。 
! seepage. | seepage. | | slope. ! | 
' i | | i i 
bcd iSevere: {Deep to water |Favorable------ {Тоо sandy----- ~{Favorable. 
seepage. seepage. i р | 
USE Шы | | | | 
^ 1 у 1 1 
1 1 1 1 1 Џ 
І5114ңһ%--------- | Зеуеге {Peres slowly, IPeres slowly, {Erodes easily, {Excess sodium, 
! | excess sodium.| excess salt, | excess sodium.| wetness, 1 erodes easily, 
! i || ехсезз sodium. | | peres slowly. | peres slowly. 
1 1 ! 1 i } 
{Slight--------- | Зеуеге: 1реер to water |Рамогарје------ {Erodes easily {Erodes easily. 
р | piping. р р } ! 
% 1 LI 
' ' 1 1 H | 
1 1 1 LI ' 4 
і 1 l 1 ' ' 
ISevere: ISevere: {Deep to water IPeres slowly, {Favorable------ IExcess sodium, 
! Seepage. ! excess sodium. | | excess sodium. | | peres slowly. 
| | | | H . 
| Зеуеге: | Зеуеге: {Deep to water |Еауогађје------ {Тоо sandy------ iFavorable. 
|| зеераве. | piping. ! | | 
| | | i | 
1311806--------- | Зеуеге: {Deep to water  |Еауогар16------ {Erodes easily {Erodes easily. 
| piping. | | | | 
1 1 + 1 
| | | | | | 
аха --------- | Зеуеге: {Deep to water {Favorable------ {Erodes easily {Erodes easily. 
| piping. ! ! I i 
H 1 i ! [| 4 
1 i 1 l 1 1 
{Slight --------- ISevere: IPeres slowly, |Регсз slowly, IErodes easily, {Excess sodium, 
| | excess sodium.| excess salt, | excess sodium.| wetness, | erodes easily, 
i ! | excess sodium. | ! peres slowly. ! peres slowly. 
1 + 1 } 上 1 
iModerate: | Зеуеге: {Deep to water \Р10048---=-----= |Favorable------ (Favorable. 
| seepage. i piping. | | i 
| i i ! i i 
(Moderate: Severe: Floods, ІМебпевзз, iWetness-------- iWetness. 
| seepage, | piping, 1 frost action. | floods, | | 
| | wetness. i | excess salt. | | 
| } i | | i 
iSlight--------- | Зеуеге: {Deep to water {Peres slowly, |Егодез easily, {Erodes easily, 
р ! hard to pack. ! ! erodes easily.| perces slowly. | peres slowly. 
i 1 1 Ц 1 I 
|Модегађе: Severe: {Deep to water {Peres slowly, {Erodes easily, {Erodes easily, 
! Slope. i hard to pack. | | slope, | peres slowly. | percs slowly. 
| ! ! ! erodes easily.i | 
1 1 J 1 1 | 
1 ' t i 1 1 
1 4 І 1 1 ! 
iSevere: | Зеуеге: {Deep to water IDroughty, iSlope, iSlope, 
| Boon р Pa: ! | зјоре. | too sandy. | droughty. 
slope. | piping. | | | | 
| | i i | | 
| Зеуеге: | Зеуеге: Шеер to water |51оре---------- |Тоо запау------ IFavorable. 
р seepage. | Seepage. ! ! ' | 
| i } | р | 
| Зеуеге: | Зеуеге: Deep to water IDroughty, 181оре, 181оре, 
| Seepage, ! зеераде, Ї | slope. | too sandy. | droughty. 
| 51оре. | piping. | ! ! ! 
1 1 1 
! ! ! i | i 
| Зеуеге: Severe: {Deep to water {Droughty, }Тоо sandy------ iDroughty. 
| seepage. | seepage, i | slope. | i 
! | piping. i i i | 
| i i } ! | 
| Severe: | Зеуеге: {Deep to water  iDroughty, {Тоо sandy------ IDroughty. 
! Seepage. | seepage. Н | slope. } i 
| | | | | | 
} ! 1 | 
| Зеуеге: | Зеуеге: {Deep to water !Droughty, |Тоо sandy, iDroughty. 
seepage. i piping. | ! 8011 blowing. | soil blowing. | 
| ' | i 


See footnote at end of table. 
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TABLE 12.-- 
WATER MANAGEMENT--Continued 
sma s тэг 200051 тээлт 08201025 
map symbol | reservoir | а eatures affecting-- 
! ага | dikes, and Н Drainage Ң ! еггасез 
as ! levees ! | Irrigation | and ! 
' ' т i | diversi ' Cr assed 
52B*: | | | T ons — | _ waterways 
Рағаһа11----- 15 i ! ! 
---- Severe: ! | ! ! 
| seepage Sere: Deep to water 15 | ' 
| . | piping i Е Too sandy, | Еауогав1 
52D------- = р | Slope. | i ! e. 
-------|беуеге: А ! | Soil blowing. | 
Lihen ' : } Зеуеге: ! | I 
! seepage, Е ш to water IDroughty, 181оре ! 
| opes | ' ! fast intake, ! too sand | З1оре, 
54B#; | | H 1 soil blowing. | soil о УЧЕ 
Тапзет---------- Moderate: | ! ' I “ | 
| звераве, pope {Deep to water {Slope АЕ ^" р 
| slope. | 5. i ! ui avorable------ !Favorable. 
n Ц 
Roseglen-------- IModerate: Ё | | | | 
| seepage, ! Siping {Deep to water {Slope------- їр i 
| slope. ! i ! эй avorable------ iFavorable. 
xb ! | | | | | 
Parshall------ T3 ' ' ! ! | 
---іЗеуеге ' ' ! | 
| seepage rbd {Deep to water 15 ! | 
| | piping. I {Soil blowing---|Too sand р 
Та11у----------- T | ! ! ! soil Е | Favorable, 
p ун | Зеуеге: {Deep to ! ! E 
| еераде. ¦ seepage, | water ана blowing---iToo sandy | Рау bl 
! piping. , | orable. 
55В-------------- PE Хагны | | | soil blowing. | 
Tally ' 5 ISevere: р | | 
аа | seepage, заал 13:11 9198 063 {Тоо sandy аа 
| piping. slope. , |Еауогар16, 
ner ЖИ Бин. | prec 
тт e: П 
Тапзет Variant ! slope. [Severas {Deep to water 151 | | 
| | piping. ! SLOPES '310оре---- | 
STA: | | l ! ! Bonen энэ 
Bryant------ ІМ ! Н ! } 
-----|Moderate: | | || | | 
! seepage Severe: {Deep to water IF | | 
' * | piping. 1 ! avorable------ iErodes еаз11 | 
ЕВЕ деді А | | ! y |Егодез еаз11у. 
: evere: ' ' 
| зеераке р о {Deep to water {Fl | | 
. ¦ piping. 1 Е10048--------- ! ) 
өле; i | ping | | ыы ------ хашаа 
Bryant------ IM I ! 
----- Moderate: 1 E | ' ! ' 
[Moderates dee to ater се | 
| slope. | 8 | t ке на easily iErodes easily. 
Сгаззпа----- ІМ | 1 р ' ' 
----- Moderate: 1Sever | 1 у } 
е: | E i 
! seepage. | piping (Очар to water jFloods--------- | Favorable | 
51C----- НЕКА ое i | i E а ве iFavorable, 
CIC rate: : 
ыы | seepage, БК [Deep to water | боре — u I 
| slope, ! у | ! = rodes easily {Erodes easily. 
ud | | | | | | 
Tenvik----- | ! | | | 
------!Мойегабе: ІМ ! ! ' 
р |Модегађе: !De 1 р 1 
S ! piping. | ер to water |51оре---------- {Erodes easil | 
р оре. ! ! ! ! y IErodes easily. 
Grassna----- m ! ! } | 
----- Moderate: | : | 1 ! | 
| seepage Severo {Deep to water {Fl | | 
| . ! piping ' ! oods--------- IFavorable--- i 
Bearpawe---------|Moderate | | 1 | ---iFavorable. 
: Moderate: ' ' ' 1 
| slope. 1 s iDeep to water 4 1 П 
| р | hard to раск, | ои iErodes easily, \Erodes easily 
' , 
У ЛЕ НЕ РТР ! ! | erodes easily.! регез slowly. | регез slowly. 
Натег 1 5 Severe: р } ' I 
E | seepage. ! piping, {Frost action---iWetness-------- !Erodes ! 
! | wetness | i | па а; |Егодез easily. 
64------ 4 $ ' ' ^ 1 
sepe. ----|Moderate ! | i 1 | 
Grassna ' ISevere ' ' Н i 
! seepage. | piping. {Deep to water |Ғ10048--------- !Favorabl | 
| р | 8--245- (Favorable. 
{ 1 


See footnote at end of table. 
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TABLE 12.--WATER MANAGEMENT- -Continued 


| Limitations for-- | Features affecting-- 
Soil name and | on тбапктел а, 1 T erraces 
map symbol | гезегуо {г | dikes, and | Drainage | Irrigation ! and 
i areas i levees | | | diversions 
1 1 1 1 
| | ! | i 
65 ---------------- 1811Ңһ%--------- Moderate: {Deep to water {Floods--------- iFavorable------ 
rail Н | piping. i | ! 
' 1 1 ' ' 
тав: ' I | ' | 
Ranslo----------- iSlight--------- ‘Severe: {Peres slowly, {Peres slowly, {Wetness, 
| | wetness, | floods, | wetness, | peres slowly. 
| ! excess sodium.{ frost action. | excess sodium. 
i | i | 
Harriet---------- {Slight--------- {Severe |Регсз slowly, |Wetness, |Егодез easily, 
i | piping, | floods, | peros slowly. | wetness. 
} | wetness, ! frost action. | | 
! ¦ excess sodium. | | | 
i Н } | i 
75%; ! i ! i | 
Tonka------------ iSlight--------- {Severe: {Ponding, |Ponding, |Ponding, 
! ! ponding. | peres slowly. | peres slowly. | регез slowly. 
' i 
| | | frost action. | | 
Nishon----------- 1311816 --------- | Зеуеге: {Peres slowly, {Ponding, iPonding, 
! ! ponding. ! ponding. ! peres slowly. | peres slowly. 
1 i 1 1 
16---------------- {Slight--------- | Зеуеге: {Ponding, |Ponding, 'Ропд пи, 
Parnell ) ! hard to pack, | регсз slowly, | percs slowly. | регсз slowly. 
р ! ponding. ! frost action. Í ) 
І ' 1 i | 
11%: } | i р | 
Nishon----------- iSlight--------- | Зеуеге: {Percs slowly, {Ponding, |Ponding, 
! ! ponding. ! ponding. i peres slowly. i peres slowly. 
1 р 1 1 1 
Heil------------- iSlight--------- | Зеуеге: IPonding, IPonding, {Ponding, 
i | hard to pack, | peres slowly, | peres slowly. | peres slowly. 
| | ponding | excess salt. | i 
i | excess sodium. | | ! 
' ' ' ' 
V i | 1 1 
80---------------- iSlight------- -- | Severe: {Ponding, iPonding, iPonding, 
Heil р | nard to pack, i peres slowly, | peres slowly. | peres slowly. 
' ' 
| зн у | 
| | i i i 
82---------------- | Зеуеге: iSevere: {Ponding, iPonding, IPonding, 
Stirum | seepage. | seepage, | eutbanks cave,| excess зод10т,| too sandy. 
| I piping, ! excess sodium. excess salt. | 
| ponding. | l i 
} } i i } 
B5---------------- {Slight~~------- | Зеуеге: {Peres slowly, !Регсз slowly, iWetness, 
Ranslo | | wetness, | floods, | wetness, | peres slowly. 
| ! excess sodium. | frost action. | excess sodium.i 
1 1 t I 
86---------------- iSlight---~----- | Зеуеге: {Peres slowly, Wetness, 'Егодез easily, 
Harriet | i piping, | floods, | peres slowly. | wetness. 
| | wetness, : ! frost action. i | 
I excess sodlum.! i i 
' ' ' ' 1 
' I 1 1 1 
87---------------- | Зеуеге: | Зеуеге: {Frost action, |Wetness-------- iWetness, 
Marysland р seepage. } seepage, | eutbanks cave.i | too sandy. 
H | wetness. i | ' 
t 1 + ' 
1 1 н | ' 
88---------------- | Зеуеге: | Зеуеге: !Cutbanks cave {Wetness-------- iWetness, 
Divide ! Seepage. | seepage. } | | too sandy. 
i } | | i 
97--------- ------- iModerate: I Severe: iFloods, {Wetness, ІМебпезз-------- 
Regan | seepage. t piping, | frost action. | floods, | 
| ! wetness. | | excess salt. | 
| i } i | 
8---------------- {Slight--------- | Зеуеге: {Frost action---|Wetness-------- | Меёпезз-------- 
Vallers } wetness. | ! ! 
! І 


See footnote а 


t end of table. 
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1 
i Grassed 
i waterways 


LI 
14 
(Еауогађје. 


Excess sodium, 
wetness. 


Wetness, 
excess sodium, 
erodes easily. 


Wetness, 
peres slowly. 


Wetness, 
peres slowly. 


Wetness, 
peres slowly. 


Wetness, 
percs slowly. 


Wetness, 
excess sodium, 
peros slowly. 


Wetness, 
excess sodium, 
peres slowly. 


Wetness, 
excess sodium. 


Excess sodium, 
wetness. 


Wetness, 
excess sodium, 
erodes easily. 


Wetness. 


Favorable. 


Wetness. 


Wetness. 
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TABLE 12.--WATER MANAGEMENT- -Continued 


Soil survey 


Grassed 
waterways 


TT  CLimikations for-- — | Features affecting-- 
Soil name and |“ Pond | EmbankmentS, ү 1  — 77T Terraces. 
map symbol | reservoir dikes, and | Drainage i Irrigation | апа 
| агеаз levees В } | diversions 
1 


I 
t 
' 
1 
1 
t 
, 
1 
! 
n 
| 
1 


1 
100--------------- 1381188 6--------- i 

Parnell ! ! 
| ! 


Severe: 


hard to pack, 


ponding. 


peres slowly, 


| 
1 
П 
} 
} 
Ponding, | 
i 
і 
frost action. | 
l 


Ponding, 


peres slowly. 


оо 


nding, 


eros slowly. 


* See description of the map unit for composition and behavior characteristios of the map unit. 


о Ф 


tness, 
eros slowly. 


McPherson County, South Dakota 181 


TABLE 13.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


| | I— Classification  iFrag- ї Percentage passing | 1 
Soil name and {Depth! USDA texture | Iments | зіеуе number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO |» 3 | i | | | limit | ticity 
i | | | inches} 4 | 10 1 40 | 200 | | index 
киш | | | d | | | ; | 
1 1 1 1 f Ц 1 ' 
ЗА, 3B----------- | 0-7 iLoam------------- IML, CL 14-6, A-4 | 0 1 100 195- 100!85- 95 155-80 | 30-40 1 7-15 
Bowdle | 7T-22|Loam, clay loam {CL, CL tA-4, A-6 1 0 195-100195-100180-95 155-75 | 30-40 | 8-15 
122-26 | Gravelly loam, 15М, SM-SC,{A-2, A-4 | 0 190-100} 80-100/60-95 130-60 | 25-35 | 5-10 
i | gravelly sandy | ML, CL-ML |! | | | | i i } 
! | loam, loam. i | | i | | i | | 
126-60! бгауе1]у запа----!5М, SW-SM, | A- 1, А-2 i 0-5 160-95 os эмн { 5-30 | «30 | NP-5 
И LIEN ME Wr Бах, 
1 1 1 ' 1 V 1 1 1 
DE --------- | 0-11110ап---------- АЕ ИЕ! rae: A-6, 0-5 195- 1004 30-100! 85-95 Ио ! 25-45 Н 5-15 
owbells i | ' = ' = i i ' D 
1 11-25} сат, clay loam {CL 14-6, А-7 | 0-5 525090 50:109 38:36 160-80 | 30-85 | 10-20 
¦ 25-60! Loam, clay loam а (3-6, 1-1 ! 0-5 195-100190-100:80-95 160-80 | 30-45 | 10-20 
4 + l р I V i | } i 
dimer --------- ! 0-1111оап ------------- Е NE: min эн 0-5 а а 83593 160-90 ! 20-45 | 5-15 
owbells Н ' ' - І - Ц ' I ' ) 
111-25Í1Loam, clay loam {CL А-6, А-Т | 0-5 195-100190-100180-95 160-80 | 20-45 | 10-25 
125-601Loam, clay loam {CL А-6, А-7 i 0-5 195-100190-100180-95 160-80 | 20-45 i 10-25 
| | | | ' | i | | i 
E i а A PETE ÍCL-ML, CL 14-8, A-6 | 0 | 100 | 100 185-100160-90 | 20-35 ! 5-20 
Arnegard 113-32!Loam, silt loam, {CL 1 A-6 Го | 100 1 100 185-100150-90 | 25-40 | 12-25 
| { clay loam. | | | ' ' } i i 
132-601 оап, clay loam, 15М, ML, 11-14, A-6 1 0 | 100 | 100 !70-100:40-80 | 15-40 | NP-15 
! | fine sandy loam. | CL, SC | ! | ! i | ! ! 
1 ' 1 П 1 1 + ! t 
——— шина | 0-6 {Silt loam--------|CL-ML, CL {A-4, A-6 | 0 1100 | 100 190-100170-90 | 20-40 | 5-20 
Веагдеп ! 6- Бе толан, silty ich 14-6, 8-7 ! 0 ! 100 ! 100 190-100170-95 | 30-50 | 10-25 
1 clay loam. D D D l Џ i 1 1 | 
133-6015115 loam, silty ІСІ, 1526, А-7 | 0 i 100 1 100 190-100170-95 | 30-50 | 10-25 
| р clay loam, loam. | ! i р ! I ! | | 
| | | H Ц | ' 
unten. шара 105121 688 еъ IML, CL «FAH, A-6! 0 |100 | 100 185-95 160-75 1 30-40 ! 5-15 
Rentill | 12-31:бгауе11у loam, IML, SM 14-4, A-2 | 0-5 180-100170-95 140-90 125-70 | 20-35 | NP-10 
1 | Loan, fine sandy! ! ! ! | ! і | 
| ' oam. 1 D i і | 1 | Џ 
131-601С1ау, clay loam, (CL, CH 14-7 | 0 195-100:90-100(85- 100170- 95 | 40-65 | 15-35 
MEMELL 7 | | нг гэ 
i 1 I 1 1 t р Џ 
ЗА: 9B, 90----- == 0-5 iLoam ------------- IML, CL Эрэг А-6,! 0-5 190-100180- 100170- 95 |50- 75 ! 30-45 | 10-20 
arpaw | | - | i i 
| 5-201Clay loam, clay {CL, CH 14-6, A-7 | 0-5 185-100180-100170-100160-90 | 40-65 | 15-40 
120-421С1ау loam, silty ICL, CH | А-6, A-7 | 0-5 185-100180-100170- 19001532 85 i 35-60 | 15-35 
| | clay loam, с1ау. ! I | i i | } 
42-60! С1ау loam, silty |CL, CH !A-6, A-7 | 0-5 185-100180-100!70- 1004 55-85 | 35-60 | 15-35 
! i clay loam, elay. i i ! ! ! ! ! ! 
! 1 1 1 1 ' L l 1 1 
ове ------- | 0-7 iLoam------------- шал? иг (3-4, А-6 | 0 190-100185-100180-90 ш р 15-35 ! 3-15 
rantfor i | | - | i і 
| T-16|Clay loam-------- | СЕ "4-6, A-7 | 0 190-1001 85-100175-100150-80 ! 30-50 ! 10-25 
116-60!Gravelly sand#---!SM, GP-GM,}A-1, А-2,! 5-20 150-95 130-95 !15-65 110-45 | 25-60 | NP-20 
ш Log Зоор I E 
MAR, 11899: | | | | | ! | | I | | 
Bearpaw--------- ! 0-5 i Loam ------------- шы CL p А-6, | 0-5 190-100180-100170-95 150-15 | 30-45 i 10-20 
i 1 75 
| 5-20|Clay loam, clay CL, CH !А-6, A-7 | 0-5 185-100180-100170-100160-90 { 40-65 ! 15-40 
ийг iay loam, pu icL, CH (3-6, А-7 ! 0-5 185-100180-100170-100155-85 | 35-60 | 15-35 
' 1 Clay loam, clay.i i i ' 1 1 | | | 
142-60 С1ау loam, silty ICL, СН 1А-6, А-Т | 0-5 185-100180-100170-100155-85 ¦ 35-60 | 15-35 
| ! elay loam, elay.i ! | | | ! I ! ! 
4 1 M 1 I ' 1 1 1 L 
Greenway-------- | 0-8 iLoam------ ------- ICL, CL-ML (3-1, A-6 | 0-5 195-100190-100185-100160-90 | 25-40 | 5-15 
| 8-161С1ау loam, loam {CL 1А-6 | 0-5 190-100:85-100:80-100160-80 | 30-50 1 10-25 
| 16-191 Sandy loam, запду!18М, SC, ТА-2, A-4 | 0-5 190-100:85-100160-100130-55 ! 15-30 | NP-10 
i i clay loam. | SM-SC | i | } i | i i 
1 19-331 С1ау loam, clay ІСІ., СН 1А-7 | 0-5 190-100180-100170-100155-85 | 40-60 | 15-30 
133-601 Clay loam-------- ICL, CH (3-6, А-Т ! 0-5 19 ! 35-60 р 12-30 
Џ 1 1 1 + ' ' 


0-100180-100170-100155-85 
1 t 


See footnotes at end of table. 


182 Soil survey 


TABLE 13.--ENGINEERING INDEX PROPERTIES~-Continued 


—— TT T "iassóifiestion  (БЄгад- | Percentage passing | [| 
Soil name and |Періп) USDA texture | | {ments | sieve number-- {Liquid | Plas- 
map symbol | i | Unified | AASHTO | > 3 | | | | limit | ticity 
1 | В | |Апећаз! 1 {10 1 40 1200 | | index 
| in i i Pet | | | 1 | Pet I 
' ' | } i } } | } ! ! 
13Е4%; | | | | | i i | | | | 
2аһ1--------- ---| 0-6 iLoam----- ------ --|CL, ML 1A-6, A-7 | 0-5 195-100195-100180-95 150-75 | 25-45 | 10-20 
| 6-261Loam------------- 1CL 1 А-6, А-7 | 0-5 190-100190-100180-95 160-80 | 25-45 | 10-20 
126-601 С1ау loam, loam | CL 1А-6, A-7 | 0-5 190-100190-100|80-95 160-80 | 25-45 | 10-20 
| I I } | | I i | | i 
Kloten----------| 0-14 П.оат----------- --(CL, CL-ML (3-4, A-6 | 0-10 190-100190-100185-95 160-80 | 20-40 | 5-20 
! 14-60 |Меабћегед bedrock| --- р === он ава е sen ваш dido 2989 ا‎ а 
I } | ! i i I } } | 
14D---------~----- | 0-4 {Extremely stony ICL-ML, tA-4 130-55 180-100115-90 160-80 115-65 | 20-30 | 5-10 
Vida | | loam. | SM-SC I } } | р I i | 
| 4-21!С1ау loam, loam {CL | 4-6 | 5-30 190-100185-100170-95 |50-85 | 30-40 | 10-20 
| 21-60! С1ау loam, loam {CL 14-6 | 5-30 (227108 853100 а 150-80 | 25-40 | 10-20 
| i H | | } 1 | | ' 
15499, 15899, | | I i | I I } | i | 
15088: | } i | ! | | i | | | 
Williams-------- | 0-6 iLoam------------- ICL, ML rae A-6, 0-5 uus С ks 160-90 ! 25-45 ! 3-20 
| | A-T | | i 
| 6-25|Clay loam, loam {CL |А-6, A-7 | 0-5 195-100195-100180-100160-80 | 30-50 | 10-30 
| 25-60} С1ау loam, loam CL 14-6, А-7 | 0-5 195- -100195- 100150" 100160-80 ! 30-50 ! 10-30 
H | | 1 1 | | i 
Bowbells--------| 0-11!Loam----- -------- ICL, ML, 14-13, A-6,1 0-5 195- 100190- 100]85- 95 160-90 | 25-45 | 5-15 
} | CL-ML | А-7 } I | | i | 
111-25 | оап, clay loam {CL ТА-б, А-7 | 0-5 195-100190- 100! 80- 95 160-80 | 30-45 | 10-20 
|25-60!Гоат, clay loam CL (3-6, А-7 ! 0-5 (385198: 99100 90582 160-80 1 30-45 | 10-20 
| | } I | i | 
15498, 16899: H | | i | | | | | ! і 
Williams-------- | 0-6 | Loam ---------- TÉ, ML ww А-6, 0-5 195- (9927 10 95 ee ~90 | 25-45 | 3-20 
} 1 | A-7 i | р | 
{ 6- 251Clay loam, loam {CL 14-6, A-7 | 0-5 195-100195- 1001 80- 100160-80 | 30-50 | 10-30 
125-60|С1ау loam, loam CL 1 А-6, A-7 | 0-5 195- 100195- 100180- 1001 60-80 i 30-50 | 10-30 
| | | } | } | | | 
Bowbells-------- | 0-11iLoam------------- ICL, ur re A-6,1 0-5 (эг ЕТІЛ ска 100185- 95 160- 90 ! 25-15 ! 5-15 
| i | CL-ML -7 і | | 
| 11-25 сат, clay loam [СГ | А-6, А-7 | 0-5 195- 100190- 100180- 95 160-80 | 30-45 | 10-20 
| 25-60 11.,0ат6, clay loam {CL хас 8-1 | 0-5 195- 100190- 1001 80-95 Ол 80 | 30-45 | 10-20 
| | | i i } } ) 
Tonka----------- | 0-1215116 loam, loam 161, CL-ML (4-4, A-6 | 0-2 | 100 195- (03:46: 100! 70-90 | 20-10 | 5-25 
112-432] Silty clay, siltyiCH, CL !А-6, А-7 | 0-2 | 100 195- 1001997 100175- 95 | 35-55 | 15-35 
| | clay loam, с1ау.! | i i | | | 
142-60!Silty clay loam, ІСІ. 14-6, A-7 | 0-3 | 100 195-100190-100170-90 | 30-50 | 10-30 
! | elay loam. } } } | | | } | i 
| } i } | | | l | i i 
16088: | | i } ! | ' ' I I i 
Williams-------- | 0-6 ILoam ------------- Ie, ML Lr A-6,1 0-5 195-100195-100185-95 160-90 ! 25-45 ! 3-20 
i | | А-7 | i І | | | | 
| 6-25! С1ау loam, loam {CL | 4-6, A-T | 0-5 195-100195-100180-100160-80 | 30-50 1 10-30 
¦ 25-60 Clay loam, loam | 14-6, А-7 | 0-5 197109 as AD 60280 | 30-50 | 10-30 
| 1 1 Ї | 1 1 1 
Bowbells-------- | 0-11Í1Loam------------- ICL, ML, 14-4, А-б,| 0-5 195-100190-100185-95 160-90 | 25-45 | 5-15 
i 1 | CL-ML і А-Т | | | | I | I 
111-251Loam, clay loam {CL 14-6, А-Т | 0-5 195-100190-100180-95 160-80 | 30-45 | 10-20 
125-60|]Loam, clay loam ІСІ, үзе, А-7 | 0-5 ВН 160-80 ! 30-45 ! 10-20 
| } | i | | i i i 
Parnell---------| 0-7 !Silty clay loam {CL, CH IA-7 | o 1100 [| 100 195-100185-95 | 40-60 | 15-30 
| 7-45 !С1ау loam, silty ІСІ, CH 13-17 Го | 100 195-100|90-100170-95 | 40-80 | 20-50 
| | elay loam, А | | | i | | і | 
1 | elay. | | і i | | ! | 
145-601 С1ау loam, silty ICL, CH 1А-6, А-Т | 0 195-100190-100:80-95 170-95 | 30-80 | 15-50 
! | clay loam, silty] | | i | | | | | 
| ¦ clay. | i | | | | I } 
| || | | } I ! | ! i | 
1784; } I | I } | | i [ 
Vida------------ | 0-4 iLoam--------- -=-= | CL-ML | 4-4 | 0-10 190-100185-95 170-90 {55-75 | 20-30 | 5-10 
| 4-21{С1ау loam, loam ІСІ, {А-6 | 0-10 190-100185-100170-95 150-85 ¦ 30-40 | 10-20 
| 21-60!С1ау loam, loam a 14-6 l 0-10 190-100185-100170-95 TM i 25-40 | 10-20 
1 | 1 1 1 1 1 i 
Williams-------- | 0-6 |10ап-------------|С1, ML uu A-6,1 0-5 195- шоо нд 100185- 95 160-90 | 25-45 | 3-20 
! | І 3-1 I 1 1 ! | 
| 6-251018у loam, loam ІСІ, 14-6, А-Т | 0-5 195- 100195- 100180- 100160-80 | 30-50 | 10-30 
125-601Clay loam, loam {CL 1A-6, А-7 | 0-5 195-100195-100180-100150-80 | 30-50 | 10-30 
| } I i | | 


See footnotes at end of table. 
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H | | Classification ТЕГав- | Percentage passing 1 1 
Soil name and Depth! USDA texture |^ | {ments | sieve number-- ILiquid | Plas- 
map symbol | | | Unified | AASHTO {>3 | — | | limit | ticity 
| i i i jinches} 4 1 10 | 40 1200 | | index 
ro | | ка | | | um um 
' 1 
тсин; Жк | | ЭМ ЖО МО MEAM ND 
a اتک‎ ! 0-4 !Loam------------- I CL-ML | 4-4 } 0-10 190-100! 85-95 {70-90 155-75 | 20-30 | 5-10 
| 4-21! С1ау loam, loam {CL 14-6 ¦ 0-10 190-1001 85-100170-95 150-85 | 30-40 | 10-20 
121-60! С1ау loam, loam CL ! A-6 | 0-10 190-100185-100170-95 150-80 | 25-40 | 10-20 
i i | i ! i i | 
Williams-------- MES II ON DEREN ICL, ML 18-4, А-6,| 0-5 195- mque 160-90 | 25-15 | 3-20 
i H 1 А-7 | | | 1 i 
| 6-25! С1ау loam, loam ! СІ. 18-6, A-7 | 0-5 |95-100|95-100180-100160-80 | 30-50 | 10-30 
125-60!Clay loam, loam СІ. |А-6, A-7 | 0-5 195-100195-100180- 190160 -80 | 30-50 | 10-30 
i ' i 1 i р ' 1 
Bowbells-------- | O-11!Loam------------- ICL, ML, А-д, А-6,] 0-5 195- -1001 190-100 85-95 160-90 | 25-45 | 5-15 
i i | CL-ML | А-Т | ї i i i 1 
111-251Loam，elay loam (СІ. 14-6, A-7 | 0-5 195-100190-100180-95 160-80 | 30-45 | 10-20 
125-60!Loam, clay loam CL 14-6, А-7 | 0-5 195-100:90- 100 80- 95 160-80 | 30-45 ¦ 10-20 
LI 1 Ц ' ' ' ' 
qp "M | | ue ШК WO А 
Vida---------.-- ! 0-4 iLoam----------.-- ! CL-ML А-д ! 0-10 190-100185-95 ‘90 90 155-75 | 20-30 | 5-10 
| 4-21! С1ау loam, loam {CL ! A-6 ! 0-10 190-100185-100170-95 150-85 | 30-40 ! 10-20 
i21-60!Clay loam, loam !CL А-6 | 0-10 190-100185-100170-95 150-80 | 25-40 | 10-20 
H | | i | ' ' 1 1 ' J 
таћ]------------ Loss La ---1CL, ML 14-6, А-7 | 0-5 !95-100!95-100!80-95 150-75 | 25-45 | 10-20 
| 6-261Loam------------- ICL 14-6, A-7 | 0-5 190-100190-100180-95 160-80 ! 25-45 | 10-20 
126-60}Clay loam, loam {CL 18-6, A-7 i 0-5 190-100190- 100180- 95 160-80 | 25-45 | 10-20 
| 1 1 1 ' ' 
TEM: ЖК | | И | НЭЭХ | 
Vida----------.. ! 0-8 !Loam------------- | CL-ML А-В ¦ 0-10 190-100185-95 lotos 155-75 | 20-30 ! 5-10 
¦ 4-21! С1ау loam, loam !CL 1 А-6 ¦ 0-10 190-100185-100170-95 150-85 ¦ 30-40 | 10-20 
121-60! С1ау loam, loam {CL | А-6 | 0-10 190-100185-100170-95 150-80 | 25-40 | 10-20 
| | | | | | | | | | I 
Zahill-------- БЕ КЕСЕНІ votes seas ICL-ML, ML 14-4 ¦ 0-10 190-100185-95 180-90 160-75 | 20-30 | NP-10 
| 3-601Clay loam, loam ICL, CL-ML 14-8, A-6, 0-10 190-100190-100180-95 160-80 | 25-45 | 10-20 
1 1 LI f“ + i ' 
КОО | uw к и MM MP MM | 
18A**; | | | I | | | ! ! 
Williams-------- 1 0-6 iLoam------------- ICL, ML 14-4, А-6,} 0-5 195-100195-100}85-95 160-90 | 25-45 | 3-20 
| i ! | А-7 } | | } | | 
¦ 6-25!Clay loam, loam {CL 14-6, А-Т | 0-5 195-100195-100180-100160-80 ! 30-50 | 10-30 
(25-60!С1ау loam, loam CL 14-6, А-7 | 0-5 195-100195-100180-100160-80 | 30-50 | 10-30 
| | ' H H i І 1 р і 1 
Niobell--------- Е АА IML, CL, 1-8, A-6 | 0 195-100195-100185-95 {60-75 | 25-40 | 3-18 
| i | CL-ML Џ i ' i i ' i | 
| 13-26! С1ау loam, loam CL, CH 1A-6, A-7 ¦ 0-5 195-100!95-100190-100150-80 ¦ 30-60 | 15-35 
126-601Loam, clay loam ML, CL, A-4, А-6 | 0-5 195-100195-100185-95 !60-75 | 25-40 | 3-18 
ЭГ р | A P НЕ MNT ИЙГ 
| H i 1 1 t 1 || ' 1 1 
20А, 208--------- | 0-5 iLoam------------- IML, CL, (4-8, A-6 | 0 195-100195-100185-95 160-80 | 20-40 | 3-15 
Lehr i i i CL-ML Ї ' | ' ' 1 1 
| 5-15!Loam, clay loam CL, CL-ML (3-8, A-6 | 0-5 195-100195-100185-95 160-75 | 25-40 | 5-15 
115-601GravelLy sand----|SM, SP, 1 A-1 | 0-5 180-70 125-50 110-35 ¦ 2-15 | «30 | NP-7 
! | | GM, GP} ! ! I | | | | 
| | i i | | } | ! i i 
214296 | I | | ! 1 | | | | 
Cavour---------- | O-11iLoam--------.----- IML, CL, МН! А-В, А-6,1 0-1 1 100 195- 100185- 100160- 85 ! 30-55 ! 5-20 
| | i А-7 | i | ' ' 
111-321С1ау, clay loam, ICL, CH 14-7 i 0-5 | 100 195- 100190- 100170- 95 1 40-65 | 15-30 
i ! silty clay loam.) MH, ML i | i i | 
| 32-60! С1ау loam, loam  |CL, CH |А-7, A-6 | 0-5 195-100195-100185-100160-85 i 35-65 ) 12-35 
| | | | | i i | | } ' 
Miranda--------- | 0-2 lLoam----- Esel ICL-ML, CL,iA-4, A-6 | O | 100 | 100 (85-95 160-85 | 25-10 | 5-15 
| | |! ML i | 1 | | | 1 і 
¦ 2-9 !Loam, clay loam {CL, ML 1A-6, A-7 | 0-5 195-100195-100185-95 160-80 | 30-50 | 10-20 
| 9-60!Loam, clay loam CL, ML tA-6, А-Т | 0-5 195-100195-100/85-95 160-80 р 30-50 ! 10-20 
LI 1 ' 1 ' ' ' П 
boat: a | | E M У ME ME 
Niobell--------- ¦ 0-13!Loam------------- IML, CL, {А-%, A-6 | 0 — 195-100195-100185-95 160-15 ! 25-40 | 3-18 
| | | CL-ML | | | | | | 
113-26|Сізу loam, loam CL, CH IA-6, А-Т! 0-5 195-100195-100190-100150-80 | 30-60 | 15-35 
126-60i Loam, clay loam IML, CL, IA=-8, A-6 | 0-5 195-100195-100185-95 160-75 | 25-40 | 3-18 
i | CL-ML ! ! ! i i р ! i 
i J 1 | І 1 1 
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85-100170-1001 


ICL, ML, 
CL-ML 
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t 
1 
V 
i 
1 
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loam, silty clay! 
silt loam. 


clay loam. 


loam. 
Clay loam, loam, 


1 
і 
7-15 1С1ау loam, silt 
1 
1 
H 
} 
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0-1615116 loam--------{CL, CL-ML 14-8, A- 


116-60}Silt loam, silty. IML, CL, 
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4 
1 
10500 
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See footnotes at end of table. 
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map symbol | I | Unified 
1 
іп а | 
| | | 
87-е«------------- | 0-11iLoam-------------|CL 
Marysland 111-2711оат, clay loam, ICL, SC 
Ї | sandy clay 1оат.! 
| 27-601 5 ега 1 Р1еЧ fine  |SP-SM, SM 
I | sand to gravelly} 
| | соагзе sand. | 
4 1 ! 
1 1 1 
88--------------- 1 0-8 | Loam------------- ICL, CL-ML 
Divide | 8=30jLoam, clay loam, CL, CL-ML 
| | gravelly loam. 
130-601Stratified sand  |GM, SM, 
| | to gravelly | GP-GM, 
| | запд. | SP-SM 
i Н | 
97--------------- | 0-151Silt loam-------- ICL, CL-ML 
Regan } | 
115-601Stratified sandy IML, CL, 
i | loam to silty | SC, SM 
| | с1ау loan, i 
| | i 
98-------------- =| 0-1313116у clay loam 101, CL, ML 
Vallers 13:3 361С1ау loam, silty ІСІ, 
| 1 clay loam, sandy} 
| | с1ау loam. i 
136-60 оат, clay loam ICL, CL-ML 
1 ' 
1 1 t 
99**. | I | 
Pits ! | ! 
l ' 
100-------------- 0-7 {Silty clay loam ІСІ, CH 
Parnell 7-451С1ау loam, silty ICL, CH 
1 


1 

1 

+ 

1 

| | elay loam, silty 
i | clay. | 
145-60! Clay loam, silty ІСІ, CH 
| clay loam, silty! 

| сјау. 


| AASHTO 


Soil survey 


rag 1 
ents | sieve number-- ILiquid | Plas- 
>3 | | | | | limit | бісісу 
повез! 4 | 10 40 | 200 | | index 
Pet | | ! ! i Bet | 
| | i i 
0 195-100195-100185-95 150-80 | 30-50 | 10-25 
0 190-1001 85-100180-95 ¦ 45-80 р 20-40 ! 10-20 
1 ! 1 і 1 ' 
0 170-95 150-90 135-70 р 5-20 | 430 | МР-7 
И Е 2 | 
| i i | i | 
0 195-100195-100185-95 160-85 | 25-40 | 5-20 
0-3 195-100; 80-100} 60-90 155-80 ! 20-10 | 5-20 
1 1 1 1 
0-5 125-75 115-65 (10:40 | 5-25 | <30 | NP-7 
1 1 l 1 i 
| | | i | | 
} } I i i | 
0 ! 100 ! 100 295100 80595 ! 20-50 | 5-30 
上 1 1 1 | 
0 | 100 ! 100 1637100135233 р 15-50 | NP-30 
р i i | 
| | | } i i 
i | | i | } 

0 195-100/95-100195-100185-95 | 30-50 | 20 
0-5 195-100190-97 180-95 150-80 | 30-40 | 11-20 
а 

1 і р 1 
0-5 195-100190-97 185-95 160-15 | 20-40 | 5-20 
ЭЕ ЖЕ ШУ С | 
| i | | | | 
i | } i I I 
0 t 100 | 100 195- 100185- 95 | 40-60 | 15-30 
0 | 100 195-100190- 1001 10-95 | 90-80 | 20-50 
WM MM NE MM | 
1 t 
0 1235192125218:188525 10-395 | 30-80 р 15-50 
1 
| | I 
I | | 


* The IIC horizon has a high percentage of shale fragments the size of gravel. 


Wú See description of the map unit for composition and behavior characteristics of the map unit. 
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McPherson County, South Dakota 


TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Entries under "Erosion factors--T" apply to the entire 
Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated] 


[The symbol < means less than; > means more than. 
profile. 
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* Зее description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--SOIL AND WATER FEATURES 
[The definitions of "flooding" and "water table" in the text explain terms such as "rare," "brief," 


"apparent," and "perched." Тһе symbol < means less than; > means more than. Absence of an entry 
indicates that the feature 13 not а concern] 
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See footnote at end of table. 


200 Soil survey 
TABLE 15.--SOIL AND WATER FEATURES--Continued 
= ! | Floodin | High water table | [ Risk of corrosion 
Soil name and Hydro-| H | Potential} | 
logic} Frequency Duration |Months Depth Kind Months frost [Uncoated | Concrete 
П 


| 
map Symbol | 
| 
1 


I 
32*: ! 
Harmony---------- | c 
i 
Exline----------- | D 
H 
! 
37---------------- | B 
Straw | 
| 
38------- --------- | B/D 
Regan | 
40A, 408---------- | € 
Mondamin ! 
1 
1309: Ї 
Wabek------------ | А 
1 
Bowdle-----------| B 
' 
gMpp--------------- | А 
Wabek | 
1585: | 
Wabek------------ | А 
1 
Lehr------------- | B 
L 
528%: | 
Lihen------------| A 
і 
Parshall------ ---| B 
1 
1 
520--------------- | А 
Lihen | 
| 
SHB’: | 
Тапзеп----------- | В 
Е, B 
55A*: | 
Parshall---------] В 
| 
Та11у------------ I B 
55В---------------| B 
Та11у | 
56D---------------| В 
Tansem Variant | 
| 
574", 5788; | 
Bryant----------- | В 
Grassna----------] В 
' 
1 
516-------------- -| B 
Bryant I 
58B*: | 
Тепуік----------- ! B 
| 
бгаззпа---==-=---=| B 
| 
dier cM MEE с 
62--------------- - с 
Hamerly | 


requent---- 


Occasional 


See footnote at end of table. 


Apr-Jun|High----- 
| 


--- --- 26.0 --- Moderate iHigh----- iModerate. 
Ц 
I ! 
| --- --- ари хам ва ПАД |High-----|High. 
i 
{Brief ----- цавыг а АВА ыны [High ----- IModerate. 
! 
| MEN | ЕТІ | | 
{Brief to |Маг-Ліп! 0-1.0|Арракеп\ ! Ос - Топ | Нідһ-----!Ніңһ-----! Low. 
| long. | | | i } } i 
| | | | i ! i 
Їг шан Жасы 15.0-6.0| Perched 10ct-JuniLow------|High----- Бом. 
| I 1 Џ | | | 
| | i i i | } } 
| | I ' | | i i 
| --- ! --- | 26.0 | --- | --- eds ----- Moderate | Low. 
' i 1 | | 
| --- ! --- | >6.0 | --- | --- {Low ------ | Moderate Пом. 
1 3 1 і 1 
! --- ! --- ! >6.0 | --- ! --- “аргаа Moderate ы 
í I ! 1 I 
| i | | i | | } 
| } | } | | i | 
| --- | --- | 26.0 | --- | --- ажилж Moderate | Бом, 
i | 
| --- ! --- 26.0 ! --- | --- MEM ------ ІМойдегабе |Low. 
i i | | 
і i | | | | і | 
! --- i --- ! 26.0 | --- р --- | Бом------ iHigh-----lLow. 
| i i | | | i 
| --- | --- ! 26.0 | one | --- шады Moderate Пан. 
| | | i 
! --- ! --- | 26.0 ! --- | --- |Low------iHigh-----iLow. 
1 
| HE 188 эж | | 
l | | | | | } | 
! --- | --- | >6.0 ! --- ! --- {Moderate Moderate ом. 
| Н р | 1 | і 
' --- | --- | 26.0 | --- р --- {Moderate !Мойеғабе |Том. 
у 
| MEE жүк | | | | 
| --- | --- | >6.0 ! --- | --- Moderate | Moderate Шон. 
1 
1 1 t 
H --- | --- ! »6.0 | --- | --- {Moderate | High-----|Low, 
} | | | 
| --- | өөө 16.0 | --- | --- iModerate |High----- | Бом. 
| | | | | 1 } i 
| | | 1 | } } | 
| --- i --- | >6.0 | --- | --- а ыы | Бом. 
| | | 
| | | | | } | i 
i | | р | } } } 
! --- | --- ! >6.0 | --- | --- Moderate А i bos 
1 1 1 
iVery Seref Mee и enee а Moderate | High ----- 15881 
П | 1 Џ 
! --- | --- 156.0 | --- | --- Moderate |High-----/ Low. 
| | i i i | | i 
| | | i | | | | 
| | i 1 i i | } 
! --- ! --- | >6.0 ! --- ! --- |Модегађе |High----- Шон. 
1 1 1 + Li | 
|Мегу briefiMar-Nov1i14.0-6.01Perched jApr-Jun|Moderate |High----- | Бом. 
} | | H } і | i 
! --- | --- i >6.0 ! --- ! --- {Moderate анин Moderates 
1 1 1 t 
| --- ! --- (20.0 Apparent | | High----- ний, 
1 $ Ї 
| | } 


McPherson County, South Dakota 


4 loodin | water table 1 sk o 
Soil name and |Нудго-! | | | | i | Potentiali H 
map symbol | logic! Frequency | Duration [Months | Depth | Kind Months | frost {Uncoated 
igroup | | 1 | | | | action | steel | 
1 ' ' ' | PV i ' ' 
| ! i | | | | | } i 
64---------------- | B {Occasional |Үегу brief|Mar-Nov|!.0-6.0|Perched |Apr-Jun|Moderate |High----- . 
Grassna | | i | | | ! | } 
| i | | | | | 
65---------------- | С IFrequent----IVery brief|Mar-0ct|3.0-6.0]Perched |Mar-OctiModerate 1Н1йй----- 
Grail | | i | | | ) | } 
| i H | | | | | | 
72%: | | i | i i | | | 
Вапз10----------- | D {Occasional {Very brief Apr-Jun} 1.0-3.0/ Apparent | Apr-Jun | High---~-}High~-~~- 
} i | | | | } | 
Harriet---------- | D {Occasional {Long------{Apr-Jun{ 0-1.0 | Аррагеп | Ѕер-Јип | Нівһ----- |High----- 
| | i i | I | } i 
75%: | | ' i | | | ' i 
Tonka------------ 1 C/D |Мопе-------- ! --- } --- |+.5-1.0 | ApparentiApr-JuniHigh----- iHigh----- 
' ' ' ' ! ! ' 1 
i 1 1 1 1 i 1 1 
Nishon----------- | D | None-------- H --- | --- 1»%.5-1.0|Регеһей jApr-AugiModerate |High----- 
| | | i | | i | } 
16--------------- =! C/D !Копе-------- l --- | --- | 42-2.0| ApparentiJan-Dec|High----- | High----- 
Parnell i 1 | | | і i | i 
1 1 1 ' ' + 1 | 1 
1 1 1 4 1 Џ [ ' 
71%: i ! | | | i | ' 
Nishon----------- | D | None-------- | --- | --- 14.5-1.0| Perched |Арг-Лив|Модегабе |High----- 
i | I i | } i } | 
Не11------------- |! D  !None-------- | --- | --- 1 +1-1.0]Apparent{Mar-Sep| Moderate iHigh----- 
} | I | 1 | | | | 
80-------------- =! D !None-------- ! === Y == | +1-1.0! Аррагеп | Маг-Зер| Moderate |High----- 
Heil I | | i | | i i | 
i | | i i | | | | 
82---------------- ¦ D | None-------- | --- | ==-  [«€.5-1.0|ApparentiApr-Jun|Moderate iHigh----- 
Stirum i | | i i і i i | 
| i i } i | i i 
85---------------- | D !0ccasional Very brief{Apr-Jun}1.0-3.0{ ApparentiApr-Jun|High----- iHigh----- 
Ranslo ! } | i | | i | | 
} i | } | | i i i 
86--------- ------- i р 'Осеазјопај ! опв------! Арг-Јип! O-1.0i1Apparent|Sep-Jun|High----- iHigh----- 
Harriet ! | | } | i } | ! 
} | | i | } i ! | 
87---------------- | B/D |Наге-------- | --- | --- |1.0-2,5] ApparentiNov-JuliHigh-----|High----- 
Marysland } | | i I i | | i 
i i | i | } i | 
88---------------- | B INone-------- ! --- | --- 12,5-5 ‚0; Apparent | Apr-Jun {Moderate |High----- 
Divide | } | i i } } } | 
' | | | i | } i | 
97---------------- | B/D jFrequent----|Brief to |Маг-Јип| 0O-1.0ÍApparentiOct-JuniHigh----- | High----- 
Regan ! | | long. | i | | i | 
i | | | | | | ! | 
98---------------- | c {None to rare} --- | --- {1.0-2.5 Apparent i Моу-Јип i Нівћ----- 1 High----- 
Vallers | | | i } i } } | 
i i | | i i р ' } 
99*. i } i i р i | | | 
Pits i i i | } | H i i 
i } i | i i i i i 
100--------------- | C/D |1Мопе--------! --- | --- | «2-2.01 ApparentiJan-DecjHigh----- iHigh----- 
Parnell | | i i i | | 
Ц 1 1 ' ' 
1 


TABLE 15.--SOIL AND WATER FEATURES--Continued 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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corrosion 


| Conerete 


1 

t 

} 

| 
Moderate. 
+ 

1 
|Модегађе, 
, 

! 


ом. 
! 

1 
|Том. 
1 

1 
Low, 
| 

| 
| 
| Low. 

1 

1 

i Moderate. 
M 


1 
1 
| Moderate. 
' 
' 


у 
Moderate. 
% 
1 


Moderate. 
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TABLE 16.--ENGINEERING TEST DATA 


[Dashes indicate data were not available] 


| Moisture 
density 


Grain-size distribution 


Classification 


94n3srou 
0101340 


Азтвиэр 
Жар ·хен 


П 
1 
| 
| 
! 
| 
| 


хэрит 
312135214 


Percentage 
{smaller than-- 


Percentage 
passing з1еуе-- 
N 
1 


AASHTO 


t 
| 
| 
| 
s | 
| 
' 
О 


report number, 


horizon, and 
depth in inche 


5011 name, 


| E ою о сс roi eco 
в. 


= о со w ол am 


t 
( 
1A-6(07) 
-7-5 (0 
6 
6 


y 
n 
0 
8. 
1 
0 
7 
В21------ 7 to 16 {А-7-6(0 
5 
6 


(S76SD-089-037) 
IIC1-----16 to 60 


В2%------ 5 
С1са-----28 to 6 


Bearpaw loam 
B3ea-----14 to 2 
Bowbells loam: 
(ST58D-089-033) 
Ap---2--2-- 0 to 
B21t----- 8 to 2 
С1са-----27 to 6 
Brantford loam: 
(STTSD-089-060) 
Ар------- 0 to 
Harriet loam: 
(37530-089-029) 
B2t------ 2 to 1 
С1са-----15 to 4 


' 
i 
' 
' 
| 
i 
' 
4 
' 
I 
! 
1 
i 
1 
1 
1 
1 
' 
1 
П 
П 
! 
1 


($76SD-089-015) 
А11------ 0 to 15 


B2t------19 to 25 


Letcher loam: 
С1са-- 


1А-4(01) 


-2-4(00) 
-6(05) 


-33 бо 37 


-7-6С 19! 


1101----411 to 60 


Niobell loam 


(S74SD-089-022) 


© 


B21t-----13 to 2 


e 


C1-------31 to 6 


(S74SD-089-023) 


Noonan loam: 


B21t----- 9 to 


С1с3-----28 to 


(37730-089-017) 


Tally fine sandy 
loam 


-4 (00) 
-2-4 (00)! 
-2-4(00)1 


4 
i 
' 
1 
1 
' 


8 


Al------- 0 to 
В2------- 8 to 15 
C1ea-----25 to 60 
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TABLE 16.--ENGINEERING TEST DATA--Continued 


oisture 
density 


bution 


str 


Grain-size 
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(Ап asterisk іп the first column indicates that the soil із а taxadjunct to the series, 


TABLE 17.--CLASSIFICATION OF THE SOILS 


description of those characteristics of the soil that are outside the range of the series] 


Soil name 


 Агпедаг4----------э---... 
ЯВеаг4еп---------- 
Веаграи---------- 
*Bowbells--------- 
Bowdle------ €— 
Brantford----------- 


Lehr------------ 一 一 一 一 一 一 一 一 一 一 


Marysland----------------- 
Mirandas----2-2------------- 
*Mondamin------------------ 


"Parshall------------------ 
Ranslo-2---2---2----.-------- 
Regan-----.---------------- 

*Rentill 


} 
| 
WabeKe-----2-2--------- --! 
' 


Williams------------------ 


Family or higher taxonomio class 


Fine-loamy, mixed Pachio Haploborolls 

Fine-silty, frigid Aeric Calciaquolls 

Fine, montmorillonitic Typic Argiborolls 

Fine-loamy, mixed Pachic Argiborolls 

Fine-loamy over sandy or sandy-skeletal, mixed Pachio Haploborolls 
Fine-loamy over sandy or sandy-skeletal, mixed 0410 Haploborolls 
Fine-silty, mixed Туріс Haploborolls 

Fine, montmorillonitic Udie Natriborolls 

Fine, montmorillonitic Glossic Udio Natriborolls 

Fine-loamy over sandy ог sandy-skeletal, frigid Aeric Caleiaquolls 
Fine, montmorillonitic Leptic Natriborolls 

Fine, montmorillonitic Расһіс Argiborolls 

Fine-silty, mixed Pachic Haploborolls 

Fine-loamy, mixed Typic Argiborolls 

Fine-loamy, frigid Aeric Caloiaquolls 

Fine, montmorillonitic Pachic Udic Argíborolls 

Fine, mixed, frigid Туріс Natraquolls 

Fine, montmorillonitic, frigid Typic Natraquolls 

Loamy, mixed Lithic Haploborolls 

Fine-loamy over sandy or sandy-skeletal, mixed Туріс Haploborolls 
Coarse-loamy, mixed Udic Natriborolls 

Sandy, mixed Entic Haploborolls 

Fine-loamy over sandy or sandy-skeletal, frigid Typic Calciaquolls 
Fine-loamy, mixed Leptic Natriborolls 

Fine, montmorillonitic Typic Argiborolls 

Fine-loamy, mixed Glossic Natriborolls 

Fine, montmorillonitic, frigid Typic Albaqualfs 

Fine-loamy, mixed Тур1с Natriborolls 

Fine-loamy over sandy or sandy-skeletal, mixed Туріс Natriborolls 
Fine, montmorillonitic, frigid Typic Argiaquolls 

Coarse-loamy, mixed Pachic Haploborolls 

Fine, montmorillonitie, frigid Туріс Natraquolls 

Fine-silty, frigid Typic Calciaquolls 

Coarse-loamy over clayey, mlxed Udic Haploborolls 

Fine-loamy, mixed Pachic Haploborolls 

Coarse-loamy, mixed, frigid Туріс Natraquolls 

Fine-loamy, mixed Cumulic Haploborolls 

Coarse-loamy, mixed Typic Haploborolls 

Fine-loamy, mixed Туріс Haploborolls 

Fine-loamy, mixed Entic Haploborolls 

Fine-silty, mixed Typic Haploborolls 

Fine, montmorillonitic, frigid Argiaquic Arglalbolls 

Fine-loamy, frigid Typic Calciaquolls 

Fine-loamy, mixed Typic Argiborolls 

Sandy-skeletal, mixed Entic Haploborolls 

Fine-loamy, mixed Typic Argiborolls 

Fine-loamy, mixed (calcareous), frigid Туріс Ustorthents 
Fine-loamy, mixed Entic Haploborolls 


B = еј. 
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ЕЯ Williams-Vida association: Well drained, undulating to hilly, loamy soils on uplands T Vida association: Well drained, undulating to moderately steep, loamy soils on uplands GENERAL SOIL MAP 
Williams-Bowbells association: Well drained and moderately well drained, nearly level to Bryant-Grassna association: Well drained and moderately well drained, nearly level to McPHERSON COUNTY, SOUTH DAKOTA 

gently rolling, loamy soils on uplands and in swales on uplands moderately sloping, silty soils on uplands and in swales on uplands 
Е Niobell-Noonan-Miranda association: Moderately well drained and somewhat poorly Harmony-Arnegard association: Moderately well drained and well drained, nearly level, Scale 1: 253,440 

drained, nearly level and gently sloping, sodium affected, Іоату soils оп uplands silty and loamy soils on lake plains | š 
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| «| Lehr-Bowdle-Wabek association: Excessively drained to well drained, nearly level to hilly L 
loamy soils on outwash plains, terraces, and uplands *The texture terms in the descriptive headings refer to the surface layer of the major 1 0 1 2 3 4 5 6 Kilometers 
Bearpaw-Greenway association: Well drained, nearly level to moderately sloping, loamy soils in each association SECTIONALIZED 
soils on uplands TOWNSHIP 
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more than one kind of soil. The map is thus 30 29 28 27 26 25 
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Original text from each individual map sheet read: 
This map is compiled on 1974 aerial photography by the U. S. Department of Agriculture, Soil 
Conservation Service and cooperating agencies. Coordinate grid ticks and land division corners, if 
shown, are approximately positioned. 
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Map symbols consist of numbers or a combination of numbers and letters. The initial numbers represent the lund of soil 
A capital letter following these numbers indicates the class of slope. Symbols without a зоре letter are for nearly level soiis 


or miscellaneous areas. 


NAME 


Bowdle loam, 0 to 3 percent slopes 

Bowdle loam, 3 to 6 percent slopes 

Bowbells loam, 0 to 2 percent slopes 

Bowbells loam. 2 to 6 percent slopes 

Arnegard loam 

Bearden silt loam 

Rentill loam 

Bearpaw loam, 0 to 3 percent slopes 

Bearpaw loam, 3 to 6 percent slopes 

Bearpaw loam, 6 to 9 percent slopes 

Brantford loam 
Bearpaw-Greenway loams, 0 to 3 percent slopes 
Bearpaw-Greenway loams, 3 to 6 percent slopes 
Zahi-Kloten loams, 9 to 35 percent slopes 

Vida extremely stony loam, 3 to 15 percent slopes 
Williams-Bowbells loams, 0 to 3 percent slopes 
Williams-Bowbells loams. | to 6 percent slopes 
Williams Bowbells loams, 2 to 9 percent slopes 
Williams-Bowbells-Tonka complex. 0 to 3 percent slopes 
Williams-Bowbells-Tonka complex, 1 to 6 percent slopes 
Williams-Bowbells-Parnell complex, | to 9 percent slopes 
Vida-Willtams loams, 3 to 6 percent slopes 
Vida-Williams-Bowbells loams, 2 to 15 percent slopes 
Vida-Zahl loams, 6 to 15 percent slopes 

Vida-Zahill loams, 15 to 25 percent slopes 
Willams-Niobell loams, 0 to 3 percent slopes 

Lehr loam. 0 to 3 percent slopes 

Lehr loam, 3 to 6 percent slopes 
Cavour-Miranda loams, | to 5 percent slopes 
Niobell-Miranda loams, 0 to 3 percent slopes 
Noonan Variant loam, 0 to 2 percent slopes 
Niobell-Noonan loams, | to 5 percent slopes 
Miranda-Heil complex 

Cresbard-Cavour loams 
Lehr-Bowdle loams, 0 to 6 percent slopes 
Exline-Harmony complex 


NAME 


Letcher-Parshall юат, 0 to 4 percent slopes 

Harmony silty clay юат 

Harmony-Exline complex 

Straw loam. channeled 

Regan silt loam 

Mondamin silty clay loam, 0 to 3 percent slopes 
Mondamin silty clay loam, 3 to 6 percent slopes 
Wabeh-Bowdle complex, 3 to 15 percent slopes 


Wabek gravelly loam, 6 to 20 percent siopes 
Wabek-Lehr complex, 2 to 9 percent slopes 


Lihen-Parshall fine sandy юат, 0 to 6 percent slopes 
Lihen loamy fine sand, 6 to 20 percent slopes 
Tansem-Rosegien юат, 2 to 6 percent slopes 
Parshall-Tally fine sandy юат, 0 to 3 percent slopes 
Tally fine sandy loam, 2 to 6 percent slopes 

Tansem Variant loam. 9 to 15 percent slopes 
Bryant-Grassna silt loams, 0 to 3 percent slopes 
Bryant-Grassna silt loams, | to 6 percent slopes 
Bryant silt loam, 6 10 9 percent slopes 
Temwik-Grassna-Bearpaw complex. 1 to 6 percent slopes 
Hamerly loam 

Grassna silt loam 

Grail silty clay loam 

Ransio-Harriet loams 

Tonka-Nishon silt юат 

Parnell silty clay loam 

Nishon-Heil silt юат 

Ней silt loam 

Stirum loam 

Ransio loam 

Harnet loam 

Marysiand loam 

Dde loam 

Regan silt loam. wet 

Vallers silty clay loam 

Pits, gravel 

Parnell silty clay loam. ponded 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 


BOUNDARIES 


WATER FEATURES 


DRAINAGE 


National, state or province Perennial, double line 


County or parish Perennial, single line 


Field sheet matchline & neatline Intermittent 


AD HOC BOUNDARY (label) Drainage end 


! 
[Davis Airstrip H 一 一 Ї 


Small airport, airfield, park, oilfield, E ف‎ 
cemetery, or flood pool id 


STATE COORDINATE TICK Yi Wet spot У 

LAND DIVISION CORNERS SPECIAL SYMBOLS FOR 
(sections and land grants) 

ROADS SOIL SURVEY 


ROAD EMBLEMS & DESIGNATIONS 


MISCELLANEOUS WATER FEATURES 


77 15A 
SOIL DELINEATIONS AND SYMBOLS 


Federal MISCELLANEOUS 

State Gravelly spot 
RAILROAD Gumbo 
DAMS Saline spot 

Medium or small 
Pits Jn 

Gravel pit ж 

MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 


Church 


School 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 1 


< 
E 
o 
x< 
< 
а 


NORTH 


1993 0005 


әни I 


00002 : T: 91225 
0 


0001 


0002 


0006 


(Joins sheet 1 


— — > (s) 


] Mile 


5000 Feet 


0 
Scale :1:20000 


4000 3000 2000 10 


5000 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 2 


R. 73 W. | В. 72 W. 


(Joins sheet 1) 


(Joins sheet 3) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 3 


R. 72 W. | К. 71 W. 


COUNTY NORTH DAKOTA 


MC INTOSH 


00002 : T: eje»s 
0 


0001 


(р (9995 sulor) 


X A - / * ЯГ 


Scale-1:20000 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 4 


COUNTY NORTH DAKOTA 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 5 


00002 : T: [225 
0 000 1 0002 000€ 000v 0005 


(Joins sheet 16) 


COUNTY 


X 
n 
E 
А 
o 
21 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 6 


R 70 W. | В. 69W. MC INTOSH COUNTY NORTH DAKOTA 
TI. M УЕ Ж” 1 


= —— 
ef Оа >: ае. > d 
Pi "Ре ве W E í ) 
. | ` 
і- 5 E | NN. 40 
-— E КЕ | 
NE `x ~ 
/ ` "my а - № 7 N Ç 
“ < = “үн „= b 
- ur] а 1 Ё 
\ -i i8 15 ` (те) \ 27 к. і 
= Жу ЖЫ барс ~ пер ест = м. | 
— > №, I z h 
7 Xt 
54 RUNI 
= j N 
| 
I 


5000 Feet 


Joins sheet 5 
3 


Scale:1:20000 


1 (Joins sheet 7) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 7 


В. 69 w | R. 68 W. 


— z (3) 


v 
v 
ш 
8 
o 
o 


0 
Scale :1 : 20000 


1000 


"(Joins sheet 18) 12235000 FEET 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 8 


MC INTOSH COUNTY NORTH DAKOTA 


ETS e 
2 \ 


Q)‏ < سسس 
Feet‏ 5000 


(Joins sheet 7) 


0 
Scale ‘1: 20000 


(Joins sheet 9) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 9 


COUNTY 


DICKEY 


(01 (9995 suor) 


if 


00002 : T- 8189S 
0 


0001 0002 


000$ 


0007 


и 
и ї Ү 4 
Заа! | 4 Ж toy 
л тұ ЭРЭГ 
: ; © ке n 
52-99. > 4 
Е TS 3 I - aN 
" : ` ' 
қ ⁄ “ i 5 
i á Ї d 
su. 4 " ? 
d ^ & У © 
— ДЕ ` 4 
54 4 1 3 1-2 
000 G94 5 5 


( 8 4әәц5 sulof) 


1314 000 552 


(Joins sheet 20, ) 


1333 000 592 


gj 
ny 


2 305 000 FEET 


SHEET NUMBER 10 


SOUTH DAKOTA 


COUNTY _ 


DICKEY 


= 
= 
o 
о 
= 
o 
oe 
с 
ш 
= 
а. 
[s] 
= 


В. 67 W. | В. 66 W. 


6 19045 5401) 1333 000 $9 


00002:Т- 91225 
0 0001 


0 


00002 : T: 8189S 
0 00 0006 0007 


(Joins sheet 22) 


SHEET NUMBER 11 


DAKOTA 


! Н | 
ж ab a 
у 
бод 
bi^ 


Y 


NORTH 


< 
LH 
o 
x 
< 
а 
I 
- 
= 
o 
Ф 
> 
[59 
2 
> 
o 
o 
z 
o 
Ф 
Сс 
LU 
工 
а 

eo 
= 


1334 000 59: 


McPHERSON COUNTY, SOUTH DAKOTA 一 SHEET NUMBER 12 


——À — — ei а 
4 4 де". 


| 


ё 
7 | | | 7 
74 
Г war „.. р 
€T Р | 
% 4147 23 = ra. 7 
Ё 50 ‚ Жы Ф. 2 
ж 
5.23 S; s 1 m 
Є 
“ | 
NEU ON и 
м ха rw У 
ч “Бх. 1 1 
+ 
2 


š (Joins sheet 23) 


(Joins sheet 1) 


ППянайуо 
00002 : T: 2189S 
1994 000 S 0 0001 0002 000€ 000 v 0005 


әни Т 0 м и х l 


@ == 


1994 0005 


000% 


0005 


әни Т 


— SHEET NUMBER 13 


McPHERSON COUNTY, SOUTH DAKOTA 


(у | (9945 suo) 


[71 


x 


% 


1 


1131000 Ort 


= 


(Joins sheet 24) 


— — z (5) 


] Mile 


1 X 4 и 0 
5000 4000 3000 2000 1000 0 5000 
Scale -1 : 20000 
ins 5 
= cx ШЕТ [= х = WEF fr ap е e= E т 5 XS 
d 2 0 Ї ЖТ, I 193 Ж ї ы | | 一 š М 1 N 
` 2 3 1 4 N ч | 
^t 5 j ТИ ЭЭГ, 
гаж: ЈЕ 4 d 4 3l =] 
DON қ d » 
1 UN P 1 
VW | | 
T А / a 4 A 
y wi 1 
“ М Путем | erty ae ЕЯ 
3 ry т. 
: ый "e 11 Ч s BP; 
“ r A = 
” | M > VS Y 
7, 2 T3532 "V $1 As T о А 
+ 5 ұға х ñ , 1 pt M 4 4 q 
" Ч £ +` 2 "a tM" 
^ а 44x 
5 1 Ww" v , е ? у УГ 
ж LI | 4 б 
А - 
у, < 1 
> 3 ы 1 ) 4 
я 5. { 
Х 1 ” $ 
| iid 
- — лайы 4 4 па 
“ЭГЧ, ew a 
: (3 


Feet 


740 000 FEET 


H E 
НЕ. ت‎ ss 


ыы 


2 120 000 


FEET 


(Joins sheet 25) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 14 


way, 


2 


à 
~ 


В. 72м. | R.71 w. 


7 гс 
Ey Аа 


=, 278 N 


Š 1 2 NS 
у 
ii 


(Joins sheet 15) 


750 000 РЕЕТ 


g 


(Joins sheet 14 


22 СУ, | 


b> 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 15 


(Joins sheet 4) 
j 


(Joins sheet 16) 


740 000 FEET 


1 Mile 


— —» > (5) 


5000 Feet 


8 
о 
сч 
> +. 
~ 
% 
© 
o 
o 
o 
Ф 
ë 
° 
© 
© 
сч 
о 
© 
© 
m 


4000 


5000 


e >= 一 | UA = - 
< d >e : 5 | T 


== === 


<? 2 2 
(Joins sheet 26) B 2 165 000 


— =. 8) 


1 Mile 


1 М и ч 0 
5000 4 000 3000 2000 1000 0 5 000 Feet 


Scale:1:20000 


McPHERSON COUNTY, SOUTH DAKOTA 一 SHEET NUMBER 16 


(Joins sheet 5) 
Е а 5 
`` Ұш 57 


(Joins sheet 15) 


ғ? -一 
E < — = 


eeu 


t 1. 
T. 


"7 = . LW 
aii Ww 


TRSA ya) ) 


- * 


(Joins sheet 27) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 17 


В. 70 W. | R. 69 W. (Joins sheet 6) 


re ва х туу АСЕ 
are d “2 t 24 > N ( 97 - 7 i D y ж - 
2 т , (222: 2 2 ~ > c X 4 2 3 Á 


ьс 
до У 


Е 
ұт 


5000 Feet 


Ма < 


(Joins sheet 1 8) 


° 
° 
° 
° 
N 
— 
= 
о 
o 
Ф 


(Joins sheet 16) 


`$ 


2) <š 1 => 
2 rar Det 


~ 


(61 49948 suror) 


oo 
一 
с 
LU 
a 
z 
2 
= 
= 
uJ 
ш 
I 
22) 

| 
< 
= 
o 
x 
« 
a 
L 
= 
= 
9 
9 
= 
=) 
o 
o 
= 
o 
oe 
a 
ш 
X 
а 

о 
= 


Ч ај us ‹ 


(Joins sheet 29) | 


(Z1 1894s suror) 


00002 : Т. ӘІР25 
0 0001 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 


A. 
«ЭЕ elu 
J 


lo 
ХУ Жо. 
` 1.5! 
0 
X JW 1 
у 
~ ms “ 
у : 
б 
m 
` x 
<q? - 
ae. % и 
Sur $ А 
” қ - ë 
21 > Š Tm у = 
g 1 Bl 
| d > ` 


5000 Feet 


(Joins sheet 20) 


0 


o 
8 
о 
q 
= 
° 
Š 
o 


(Joins sheet 18, 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 20 


2 285 000 FEET 


(Joins sheet 9) 


$-.3 z 
ў ү, 
У 52 
| e 
~ r 
5 ы 


1993 0005 


1333 000 09; 
С 


ои I 


(LZ 49945 suror) 


bs Ж, 


1333 000 0* 


0005 


1 


(Joins sheet 31) 


2 265 000 FEET 


5 
“ 
5 
$ 
* 
а 
5 
5 
5! 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 


(Joins sheet 10) 


(Joins sheet 22) 


1 Mile 


— > (5) 


v 
Ф 
ш 
© 
шт 
E 
o 
Q 
өл» 
一 
= 
© 
o 
o 
o 
© 
© 
© 
© 
© 
S 
° 
o 
o 
m 
o 
© 
© 
ч 


5000 


1 Mile 


5 000 Feet 


3000 2000 1000 0 
Scale ‘1: 20000 


4000 


5000 


(Joins sheet 21) 


McPHERSON COUNTY, SOUTH DAKOTA 


SHEET NUMBER 22 


| 
й 


2 330 000 FEET 
ГҮҮ 
1 T 


(©) > = 1923 0005 


SHEET NUMBER 23 


McPHERSON COUNTY, SOUTH DAKOTA 


00002 : 1: Ә|Е25 


o 


0001 


0002 


000Е 


әни 1 


(Joins sheet 12) 


7-72 


Ё 


ЊЕ 


ALN002 ШЕКЕСІ VO 


(Joins sheet 34) 


24 


a 
ш 
со 
= 
2 
= 
к 
ш 
ш 
т 
[7] 
| 
< 
|- 
° 
x 
« 
о 
< 
= 
= 
o 
[72] 
„= 
= 
2 
5 
o 
о 
2 
o 
2 
a 
ш 
= 
а. 
о 
= 


(Joins sheet 13) 


1923 0005 


әни 1 


McPHERSON COUNTY, SOUTH РАКОТА — SHEET NUMBER 25 


x 
i 
i 
> 


00002 : T: 8189S 
0 


0001 


133300084 | _ 1 | (ZZ 19995 suror) 
: : - اس‎ 


SHEET NUMBER 26 


< 
= 
° 
x 
« 
a 
= 
= 
> 
о 
т 
AE 
|- 
= 
=> 
Q 
o 
2 
o 
N 
a 
ш 
= 
а. 

Q 
2 


(Joins sheet 15) 


(Joins sheet 37) 


a 
45 000 FEE 


= 


N 
| 


Be 一 了 ~ 
n -8 


(62 (995 ѕшог) 1333 000 52: 


00002 : 1: э1е5$ 
0 000€ 000% 


о 


(Joins sheet 26) 


McPHERSON COUNTY, SOUTH DAKOTA 一 SHEET NUMBER 27 


(Joins sheet 16) 


ч w. 
J "m 
= qt 


Л 
DNA ^ 


۴ АР 


* 
Ж 

17С 

м 

9 


2 190 000 РЕЕТ 


(Joins sheet 28) 


1 Mile 


ж 


5000 Feet 


3000 2000 1000 0 
Scale :1:20000 


4000 


5000 


(62 1994; вшог) 


T yA 
Е 5 


o0 
N 
сс 
ш 
m 
= 
5 
z 
к 
ш 
ш 
T 
o» 
| 
< 
= 
° 
x 
< 
о 
= 
= 
= 
° 
[72] 
ы? 
к 
2 
= 
о 
© 
> 
o 
N 
x 
ш 
T 
а 
о 
= 


_ R 70 W_ | R_69 w._ 


(Joins sheet 17) 


0002 000€ 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 29 


R. 69 W. |R. 68 W. 


1 Mile 
5000 Feet 


Scale -1:20000 


—— = (5) 


Mil 


1 М я ч 0 1 Mile 
5000 4000 3000 2000 1000 0 
Scale:1:20000 
725 000 FEET и 
AC - = о 
А г < - A , 
>> ~ WO ] б | É 
< 2 ёс ж ч wh и — = 3 
т: 4 ` 
у UM У 4 2 , i 
`. ~ | | à (73 Г. 
ын 9 1 l " ~ NS 
` 3451 T “h 
LY \ “м , N FV 
4 7 ) ` ç 9, = ( = 
6 | x | í > c у; 
р -了 4 5 ) Я МУ p 5 
4 Е Р 3 _ ' | у 
- CIT | ~ ё 4 j и Á 
i “Ч ^ А j у (7 ` 4 ~ ۵ 24 £1 4 4 Р 
/% ^ у Г 7 | — = D А ТОР. $^ be < “ 1 
Ç Ж: " yw 
^ 2 f "X ~ p 7 N а» 
E a Уу ` 2 ~ же, 
^ ` < - EEAS p 
= ж m 2 
1 4 GA 
= < d € Š - к A = *: 
- | . А 
| Т ~~~ А 、 
O т ~ > E 2, I 
е O 2” ~ 
< » » 5 
"о Е y » ( Ë Be 
жы 22 ы) З, ES TAO pada жа” - 
M PN „ 5 1 қ pM Uc 
( М -5 - ~ ич + A 
Y A ~ v гү M л “-- у K 
1 || 56 974 E a>] | 
. a ü ^ £ a / «Ж № > 
ё 4 ç Е” 
B # Ё I 
у E e 2 
~ x "| LI y ) ` ! 
7 ж d N $ 
b ? $ç 5 
Мз ` A | 4 ust S / / жер W j 
/ M 4 | 
~ | 一 | A | ë 
2 ; ? V. >. ж 
а О F a , ! ? 4 1 
" | | ^ 
4 à 
A № 
» ж. 
- = 4 + k 7 м 
2 ~ 4 rN ^ 1 | 
| 2 S й 
E ° Ap j 
> 4, ) м № + л í Í 
С " 
4 4 - RW M. t | 
(6 — 
Ч OY JO 
| % - | oU S4 ~ . £ 
3 p k — 
— wf » 
N ғ 
" N 4 у | 
ч У С 
: т [7 | t > М 
© * 9 ў 
1 S 
^ 


5000 Feet 


(Joins sheet 19 
С / 


UA 
2 


7 74 2 
2) 38 


су тен л, -— 
чае ake У 


K 


lue 
| ~ 7 CNN = 


(Joins sheet 41) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 30 


< 


© 


000€ 0007 


(Joins sheet 20) 


(Joins sheet 42) 


SHEET NUMBER 31 


фаш 


OTU raman SS <> 


2 


< 
к 
° 
= 
< 
а 
= 
= 
5 
o 
N 


McPHERSON COUNTY, 


1334 000 SEZ 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 32 


1333 000 SEZ 


— R.67W. | R.66W. 


= — 
\ " 

5 - 
4-3 

S^ b 

Ұл 2 " 
Г. 
A Ч “ 
D 


(Joins sheet 21) 
НГ + < 
gv 
| : 7: 4; 
| 2 ~ у 
XA EN 2 
(Joins sheet 43) 90 000 


RN 
VE 


(8) = 一 一 一 


(16 4eous sutor) 


00002 : T: 2189S 
1993 0005 0 0001 0002 000+ 000% 0006 


әни 1 о м я % 1 


00002 : 1: 8189S 
1994 0005 0001 0007 0005 
— j] аса 
LR | | y— 


әни I қ > р01 


1333 000 


2 330 000 РЕЕТ 


SHEET NUMBER 33 


(Joins sheet 22) 


x 
< 
о 
I 
= 
5 
o 
n 


McPHERSON COUNTY, 


2 310 000 FEET 


"L334 000 SEL (26 (2945 surop) 


5000 Feet 


0 
Scale ‘1: 20000 


= 


COUNTY 


У 
а 
ea 
ë 
z 
< 
о 


McPHERSON 


COUNTY, SOUTH DAKOTA — SHEET NUMBER 34 


35 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 


(Joins sheet 24) 


00002 : T: Ә|Е25 
0 


0 


0001 


0002 


000€ 


ж LJ 

f 

~ 

E 

NL 

- - 
š 2 % 

5 » 
(3 


э 2 23 


Ч ~ 
1/0 A 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 36 


> be’ . 
“тт Р 
» 


-- 


>. 
or ж... 
47 wd ж 
е А У 
һе 
97, 
J 
ju 1 
4 
^ 


Q к! 
` 
abe a 5 ї Ü Pa 
~ ? 4 Pore 
> ^ % Ч “ 
i" o Aes 
1 c ік 
wu шах» % 
—T ЗАМ AL 
0 L Р 
Bol p ч L4 
+" 
A 


R.72 W | R.71 w. 


(Joins sheet 47) 


(Joins sheet 25) 


00005: Т 91255 
0 


0001 0002 0008 0007 0005 


әпи 1 0 2 я х 1 


00005: 1: 91225 
0 0001 0002 000Е 000% 


* 


(86 (9945 ѕшог) 1333 000 012 


(Joins sheet 26) 


(Joins sheet 48) 


37 


a 
ul 
a 
= 
5 
= 
|- 
ш 
ш 
x= 
[77] 
| 
< 
= 
° 
х 
< 
a 
= 
= 
5 
o 
a 
2 
= 
= 
2 
o 
o 
= 
o 
Ф 
с 
ul 
= 
а 
о 
= 


- 
168 N C» 


Тен ç +G 7 
^7C 
/ “ 


38 


а 
ш 
aa 
z 
2 
= 
= 
ш 
Lu 
pu 
22) 
| 
< 
= 
o 
x 
« 
a 
т 
- 
> 
о 
[72] 
> 
= 
= 
=> 
o 
o 
z 
Q 
n 
a 
ш 
т 
а. 
о 
= 


| Ху АС 


. 
Зи . > 
и É | 
ФР 3 Ñ 
: ! ў | 
„а 


(Joins sheet 27) 
(Joins sheet 49) 


00002 : T: əle9S 
0001 


о 


McPHERSON COUNTY, SOUTH РАКОТА — SHEET NUMBER 39 


5000 Feet 


0 
Scale -1:20000 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 40 


R. 69 W. | R- 68 W. 
е? 


(Joins sheet 39) 


s h Бо 
> 27210 


€ 


Scale :1:20000 


(Joins sheet 41) 


AS "- 24 со. A 
vo E 2 = f | ‘ r ум Eur | ! - r у? . 
sE ~ e ori № # ~~ - 4.4 г м . 
€. PR, 5-22 5 D ] ж UN Ха - 
ү X < ә mes ` à kà x 
n EU M < " 12 Я ` 一 
Е Á 9 > 
> OF E d 


9 «ар. | 
4 E ^ 
) P T 
20-02 > 


uec 
Š m cm 
5 4 B 49 ғ, 23 
| /二 了 Е 一 Ж" - әй 
[7D md ығы, ~ Бе. 
У 4 : OP 2 
" Й z 
` N ү; : + 
"T t š 4 Ч 
~ \ 
h YT 
к € adim do 
| 3 vt 
à ^ ж- 2. 
где.» - ys E 
— >> 
215 000 РЕЕТ 


(Joins sheet 51) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 41 


(Joins sheet 30) 


(Joins sheet 40) 


(Joins sheet 42) 


710 000 FEET 


] Mile 


5000 Feet 


2000 1000 0 
Scale : 1 : 20000 


3000 


4000 


5000 


1334 000 027 


2 285 000 FEET 


SHEET NUMBER 42 


< 
нт 
o 
€x 
< 
а 
I 
Е 
2 
o 
[77] 


McPHERSON COUNTY 


р m^ үз” ” 
اح کے‎ е 


(Joins sheet 53) 


2 265 000 FEET 


(Lf 39945 suror) 


00002 : T- 91255 

1993 000 S 0 0001 

© -=— 
әни I о 


00005: T: 8189S 
1993 0006 0001 0002 000€ 000% 


әни I 


(ру feeds suror) 


(Joins sheet 32) 


Ue Фо 
- / ТҰ "up 


[M 
ч 
a 
ш 
en 
= 
5 
= 
- 
ul 
ul 
Яс 
n 


SOUTH DAKOTA 


McPHERSON COUNTY, 


2 290 000 FEET 


L 


1333 000 02 


2 330 000 ҒЕЕТ 


3 ҮП" 
^ui 28-51 


тэлж! 
v dota D 


— SHEET NUMBER 44 


SOUTH DAKOTA 


Ë 
= 
= 
o 
© 
= 
2 
x 
ш 
= 
а 
о 
= 


2 310 000 FEET 


1993 000 S 


Ши 


45 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 


00002 : T: 8189S 
0 000 1 


* k % ~ ж Ар => 
63 ) “р 
An. 4 4 1 | у 
| m D 5; 2 


xc 
7 BI. 3 ; > 
Co FC " 
2 ТЕ дә 87, - 
E АГ» 
é "o e ВУ Жы. = 
C : >. 


I Ga 


i Lio : 
а ar 
2 ыг ж 
о 
Ф 
о 
m 
4 ~ "T 
i УУ Eae š o 
| е: 7 „ШЗ 
А © 
5B ч 


| 


4 


Oe 


2 b : ка % 
о 


- 
. х m Ж” -і P d e 
n. 0M 3 БЕ А " Р 
ж $^ = < № 4 
| "wi EAM а to TD d» 
i қ | мању: Ж”) 4 o Pg 
k 49 Y ~ » fog m MN 
3 тіс 7 we југ us Ye а 
- а.” “Ее. ы 
L ~ "- » 


в "ну 5 е Ж 
VD | 


1 ALNDOO TIA 


ТЕТІ 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 46 


(Joins sheet 35) R.73W. | В. 72W. 


— —» 2 (5) 


] Mile 


5000 Feet 


Scale-1:20000 


1000 


2000 


х 
о 
о 
о 
m 
о 

ХЇЇ 
ч 
о 
о 
о 
о 


је Pw 
» d до: хє 
75Х | р | у 44 b ers 
92 е 3 2) DESSEN Же 
1 E " X » 17 pet 
~ Ў J b 
Ux Ww ELT LA LS 2 7 (| 7 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 47 


(Joins sheet 36) 


? Ч - ХА, ки e v OK. 
do S Са 2 
44 - s NN 20у, ғ i Р; 47 N 
— чы F ku ШҰАА: 4 FF 1+9 “Ж. 
Gd са С А Чар >> dE. 4 T 
ЭЙ" | У). па ey > БЭ ss ВУХ 22. i уа ` 


22А 


4 


“.. 


2” 


f fer, 
E > МЯ I 4 Ы 
ELT TIN P. БЭХ, җар 37 7 2 
у: 1 | 7. 4 / 
8% 1 Ad 
EF P 474 С 一 ` > 9 
o>) A ee у ro TM 90. ~. Y wii р 
? . $ ~ 14 сэ 44 Э де ~ 4,3 92” 
$ л У 27% 2 8.22: қ 
Ж Ч 7 Та АГ oS ` 
ч 1 2 E Ой. ( o — - T 
( ee u ~ : "1L 
р í қ Эл, m f Ў ^ 
Ж” , y ` om 4 7. - 
ДР ; TA 44 . — Ж} k € 
(20 "^n pt ч I En Р аў ж 3 — 
& 2 - 14, 1 | ым № 2 ^ ~ 2 1 
ts м E АЙЛААС » 
E | A ~ 
2 Е E ~ ә 
ETIN J + 1 * } x 
TY f жээ. ^ 5 
4 ` ТА 
2 м р * 
, 7 . 
h ý 
|a ` о + ў 
b h 5 


一 一 一 一 一 一 一 一 一 一 
722 4- / 
ЖУ. 5 B. 
T j 
ЗРЯ A 
} 4 
2 


VES 


ЛЭЭ 
|27! DY = = X 
» ж ЖЭ 
КЖ 
А 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 48 


j | бу 1995 suio 
— ICT z EE 2 
(Ў Ч f. ~ n Ja 0 “| / 2 R - 
ИЗ чый | 85206 
: v м f 
u 
еу ү * t m 
“ ^ - 
: IN 4 -一 


n ` гч Ё . 
а ТУ 2; X 
~ e^ - 
m 


~ 
ә! 
i 
M 
МЕ 
5 
3 


(Joins sheet 59) 


00002 : T: 91225 
834 0005 0 0001 0002 000€ 000% 0005 


ни 0 м я х 1 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 49 


и 1 
5000 4000 3000 2000 1000 0 


Scale-1:20000 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 50 


R. 70 W. | R. 69 W. 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 51 


R. 69 W. | В. 68 w. 


“ Р 
š 43 
5 
i ҳа = ЧА 
UE» 
“fj 
BY => 
fe 
“4% а 
м [7 
1 
~ 
š 
СБ 3 
у “ 
5 | 
b | | 
M 


Ju emi 
AN ca^ 2 


~ 
қаш ^ 
о 
\ 


SP» 1257 


B 
= 


| 43 
ego 


p» 17C 1582) 
/ 4 


— 2 (e) 


5000 Feet 


3000 2000 1000 0 
Scale -1 : 20000 


4000 


5000 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 


R. 68 W. 2 260 000 FEET 


705 000 FEET 


5000 Feet 


(Joins sheet 51) 


o 
“ 
Led 
2 

© 

o 
[7] 


695 000 FEET 


"2 240 000 FEET (Joins sheet 63) 


(8) z 一 -一 一 


SHEET NUMBER 53 


McPHERSON COUNTY, SOUTH DAKOTA 


(Joins sheet 42) 


1924 000G 


әни Т 


00002 : 1: 91225 
0 


0001 


(rg 494$ swor) 
F: = 


ad 


0002 


000€ 


(25 1əəus surop) 


McPHERSON COUNTY, SOUTH РАКОТА — SHEET NUMBER 54 


А. 67 \. | В. 66 W. |__ 


1994 0005 


aw 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 55 


(Joins sheet 44) 


1994 0005 


00002 : T: 91225 
0 


0001 


0002 


0006 


000% 


0005 


әни 1 


A Ж DAN 


(rs 


"o 
7 


# 


ус 


за 


> Ме EX 
T. d "NT 


do 
Чо 
ІН 
M 
£ 
o 
> 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 56 


(Joins sheet 45) 


* 


(26 1eous ѕшог) 


(25. 


b 3 x 
VE чет f 
с м Ч ri A 
М == oo a) Ted ` 
$4 А 
uM wis 


р 


1 
ALNNOO TIGHdNVO 
00002 : T- 8189S 


tu 


„ЖА. 
А 


— = | 
4 "гуу RUE ` ЖА. 


(Joins sheet 67) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 57 


h 6) 


eet 4 
.-х 


— 2 (©) 


— — z (8) 


] Mile 


% 
° 
ш 
ю 
8 
oo. 
— 
- 
© 
Q 
o 


1000 


2000 


22 


5; 
2-4. = 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 


58 


R. 72W. | В. 71 w. 


(8) z -—— — 


цэ 


ar 


59 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 


~ 


1994 0005 


00002 : T: 8189S 


о 


0001 


0002 


0006 


әни I 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 60 


— (8 
5000 Feet 


(Joins sheet 59) 


o 
N 
о .. 
et 
э 
с 
о 
o 


(Joins sheet 61) 


Joins sheet 60) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 61 


(Joins sheet 50) 


(Joins sheet 62) 


1 Mile 


— z (8) 


5000 Feet 


0 
Scale :1: 20000 


3000 2000 1000 


4000 


5000 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 62 


R. 69 W. | В. 68 w. 


690 000 FEET 


(Joins sheet 61) 


E 
8 
8 


675 000 РЕЕТ 


690 000 РЕЕТ 


(Joins sheet 62) 


McPHERSON COUNTY, SOUTH DAKOTA 


SHEET NUMBER 63 


Y 
"o 
$ 
5 
ім 
5 
o 
> 


1 Mile 


х 


— z (8) 


5000 Feet 


0 
Scale ‘1: 20000 


2 000 1 000 


3000 


4000 


5000 


— SHEET NUMBER 64 


McPHERSON COUNTY, SOUTH DAKOTA 


2 285 000 FEET 


(Joins sheet 53) 


1333 000 069 


дие 7 


7 Ў 


1993 0006 


әни 1 


00002 : T: 8189S 
0 


о 


0001 


(69 іәәу5 suror) 


0002 


7 


ç 
8. 


< је ТЕР 


4, 


did 
| 


} 
i 


a b ac E 5 
(ta 


2 265 000 FEET 


2 290 000 FEET 


McPHERSON COUNTY, SOUTH DAKOTA 一 SHEET NUMBER 65 


R. 67 W. |R. 66 W. 


(Joins sheet 54) 


(Joins sheet 76) 


(Joins sheet 66) 


5000 Feet 


0 
Scale -1:20000 


1000 


SHEET NUMBER 66 


SOUTH DAKOTA 


> 
Е 
= 
2 
o 
o 
5 
a 
ш 
т 
а. 
о 
= 


(Joins sheet 55) 558 


(69 1əəus suror) 


Ө, 2 1994 0005 0 
< ee 


әни Т 0 


00002:1- 91225 
0001 0002 0006 000% 0005 
м я х 1 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 67 


3 
i 
E 
9 


1993 0005 


әни I 


00002 : T: 91225 


0001 0002 


人 LNIIOD 


TTIdddNVD 


000€ 


(Joins sheet 78) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 68 


| (69 feeds suror) 


R. 73 W. IR. 72 W. _ 


(Joins sheet 57) 


(49 (9995 ѕшог) 


00002 : T: 8189S 
1993 0005 0 0001 0002 000€ 0007 0005 


әпи 1 0 м я x 1 


Joins sheet 68 


2 120 000 FEET 
У“ 


McPHERSON COUNTY, SOUTH РАКОТА — SHEET NUMBER 69 


5 
қ 
š 
= 
5 
а 
2 
5 
> 


1 Mile 


5000 Feet 


Scale ‘1: 20000 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 70 


5000 Feet — а-а-а (9 


(Joins sheet 69) 


8 
о 
сч 
> 
і 
э 
© 
о 
° 


(Joins sheet 71) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 71 


— —» > (3) 


5000 Feet 


Scale ۰'1: 20000 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 72 


В. 70 w. | В. 69 w. (Joins sheet 61) | 2 210 000 FEET 
ғ” Rc. - 7 - r “Ч = 
i ae” JM. Ur. ; z ~ j Ў 
де Е 4 T L 


< 


PUT Иа m 


670 000 FEET 


(Joins sheet 73) I 


8 
о 
N 
au. 
= 
з 
© 
o 
o 


1000 


(Joins sheet 71) 


s= 


40777 Л 


y 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 73 


2 220 000 FEET R. 69 W. | В. 68 W. 


— 2 @ 


"Ç 
LJ 


5000 Feet 


(Joins sheet 74) 


o 
N 
~“ 
= 
e° 
o 
Ф 


(Joins sheet 72 


660 000 FEET 


2 235 000 FEET (Joins sheet 84) 


SHEET NUMBER 74 


SOUTH DAKOTA 


Ë 
5 
8 
= 
: 
Ё 
= 


1333 000 079 


iw ow FS car amps, ome di 
CN [ V о о: Pa 
4 ~ s M 


(g Z 19945 suror) 


1994 0005 


әни т 


($4 4994$ sutor; ) 


00002 : T: 9185$ 


Te ng „дА 


+ 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 75 


(Joins sheet 64) 


— (8) 


] Mile 


5000 Feet 


(Joins sheet 76) 


Scale:1:20000 


1000 


и 


(Joins sheet 74) 


2000 


и 


3000 


x 
4000 


5000 


660 000 FEET 


(Joins sheet 86) 12285 000 FEET 


1333 000 9:9 


SHEET NUMBER 76 


SOUTH DAKOTA 


52 
- 
= 
5 
о 
© 
= 
S 
(72) 
a 
ш 
T 
а. 
o 
= 


2290 000 FEET 


5% 


$4 1994s зиог) 1334 000 099 


00002: T: 8189S 


(©) > = 1923 0005 


77 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 


00002 : T: 8189S 
0 0001 0002 0006 000% 0008 


эй I 0 я я * l 


Joins sheet 66) 


(Joins sheet 88) 


E 2 
"ae Е 
f рге 
` : p. 
Ха 
ry j 
“ 
Mei 
хүл р 


E 
ia 


SAN 
7.45 


'N SZT `1 (9, 199us ѕшог) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 78 


— 2 (5) 


655 000 FEET 


5000 Feet 


COUNTY 


0 
Scale ‘1: 20000 


d 
к 
fa 
са 
а. 
= 
< 
о 


(Joins sheet 79) 


£ die. fF 


4 Æ 


WALWORTH 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 79 


R.73W. | В. 72 W. (Joins sheet 68) 


| GS 


5000 Feet 


(Joins sheet 80) 


0 


о 
N 
一 
2 
б 
о 
o 


1000 


(Joins sheet 78) 


Ӯ 
ето > ГВ 


[7H NAE 6 
ER T осу 
Ao e у 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 80 


R. 72м. | R.71 w. 


—n > (8) 


5000 Feet 


655 000 FEET 


(Joins sheet 79) 


Scale-1:20000 


T 


„~ 


+ ا‎ 3 
кета сан ЖШН 


(Joins sheet 81) 


t d Ч 
pe" 8 
Џ » " ç е4 
^N 
аль 2 Ed 


EDMUNDS COUNTY | 


м2 


McPHERSON COUNTY, SOUTH РАКОТА — SHEET NUMBER 


. Cer A 
Q 外 & За 
х ` ч 
£ 


= EDMUNDS! COUNTY 


81 


(Joins sheet 82) 


— 2 (8) 


5000 Feet 


Scale ‘1: 20000 


—z @) 


1 Mil 


1 х A K 0 е 
5000 4000 3000 2000 1000 0 5000 Ғее( 
Scale -1:20000 
645 000 FEET loins sheet 
TA Қ wen d > > Ч = - - <<. = جت‎ Ta ” 
? М” до а у Y n ү 21 х, ~ | In $ 5 Ч 5 
TX y - 7! р = - у 9 . T n 
E РУЮ (7-5 МХ: 
и" gto ~ Ж. л ч \ . 
^ 6 `x, HA » 4 (9 "E e UE 4 
- TA 1 үз) br ge Ix о PS ^4 
41) L ч Ф № 一 с , х 3 
3) “ 9 $ ғ n h 1 » ~ | 
7 j | `— 
Ё " тг» “ 2 “ \ 
sf ; TN Ë [о “ uM T. 9 
4 ~ Sy Eon z $ | A Ее?! 2 (45 
Е 4 СМ / МӨР» 1 .W2 у TM 4 74 
" ЁО 421: JE Ж. A PR 
! š \ А ала: ы” “Ж. most 
ч f= / tb . < кг теме ыы т É 
` ү». >. ч, 1 ы » 
~ ё \ \ ~ 5 fX — у jy Жу | 
E 2 Фь Ww — RÀ 3N* е | 
E "ú уэ л Ч 75914 í | 
~ 4 ~ / , ` ТЫ 4 Foe 
> / í - у à | 
^ * " h d 3 d 1 : са, ad = ао ДЕ. б: ( b ç b> 3 
一 Р С 4 j q ~ 4 i | 
" % А - \ 201 Х. | E р Ди "а s 
2 ~ AM өч a» W. ~ 
ЈЕ < а | В a 
~ ~ £ «d 2 а „ 4 »” 0 4 k. 4 
Ж ) * s a i Бе 3 33 "abe АЛД 0-4 ё 
< >” i LT qg и "me. | 
А Ta FA м ч 
i N қ Q , / $3 5 119 й, Y. 
” т А Э. "р 3 о. í 
2 - - = "mw »2 — 1 
š “ " . [Е 3 - / : 
7) “ | © g. - k 
⁄ ~ " A ~ 7 „мү 147 »^ b - / 
AC > 354 14 » A E ж” 
` Wine d q ұз a 2% 8” 
2 Әм t v - | Р Ф e f 
2 ы; у P (а 26 < Va) 
w °] “ы, с; C "NS %% š 
$ эм ! ( 6 1 4 J 4 
5 г. АУ” 5 У ~ 4 
n ” Т » x o 
” 1 x m 
4 м 22 ^ 4 Е е 
/ ( ^" 8 
УР 
É > T же 
” м 8. —N 
5 JN (Др. 5 Ç 
/ Су ХК. 4 ФА 
4 + “О / ” с ” 
4%" 4: а Tb Jv SN 
y C $ > Zi ш ж” 
7 м 2 6 3 ~ 
4 5 Е. | 
Ñ M ` г ж | : 
ғ „ у л | 
N 7 x та 
à 7 š 2 > E» ^ 
~ » ы e 
л С e 2 ) 
: “ 
` ү B 2 А А ; v 
LI Е №, > 4 
1 у s / 
је M N * S | 
ú `A P 
* ~ 297 a E & 4^ ” 
7 УЛ & ~ 2 ы m wane kispi 
V 3 - a _~ 7” E 
„> 
+ © v 
12 Га ЕЗ > 2 LI 
A 
- е. 
4 
$. 4 2 
А Li ба 
= 
© 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 82 


McPHERSON COUNTY, SOUTH РАКОТА — SHEET NUMBER 


В. 70 w. | В. 69 w. 


> 


ж? 


“дасал: ( 
EDMUNDS COUNTY 


83 


(Joins sheet 84) 


5000 Feet 


4000 3000 2000 1000 


5000 


Scale -1:20000 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 84 


R. 69 W. | R. 68 W. 2 235 000 FEET 


— —» 2 (8) 


5000 Feet 
655 000 FEET 


5 
3 


(Joins sheet 85) 


EDMUNDS COUNTY 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET 


2 240 000 FEET 


655 000 FEET 


5000 Feet 


ч 
© 
- 

$ 
= 

5 
2 


645 000 РЕЕТ 


EDMUNDS | СОО 


2 260 000 FEET 


— SHEET NUMBER 86 


SOUTH DAKOTA 


z 
= 
о 
o 
Š 
ш 
т 
ao 
о 
= 


(58 eeds suror) 


> 
SS Eee 
š и и x l 


0 


SHEET NUMBER 87 


McPHERSON COUNTY, SOUTH DAKOTA 


В. 67 W. IR. 66 w. 


. СС:Ц; >: 19934 000 S 0001 0002 000€ 000% 0005 


зїй I 0 м я X 1 


(gg #9995 suror) 1334 000 979 


nU 


7210 000 


(Joins sheet 76) 


COUNTY 


“EDMUNDS > 


2 290 000 FEET 


76:58 


1334 000 559 “ГЭ ва (98 1eoqs зшог) 


McPHERSON COUNTY, SOUTH DAKOTA — SHEET NUMBER 88 


В. 66 W. 2 330 000 FEET 


一 -一 一 > (8) 


5000 Feet 


i 
E 


5 
E 


2 315 000 FEET ` EDMUNDS 


